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PERFORMANCE SPECI FI CATI ON
FOR THE
HI GH RESOLUTI ON | NFRARED RADI ATI ON SOUNDER/ 3/ 4

(H RS/ 3/ 4)

1. SCCPE

Thi s specification describes, specifies the performance of, and defines the
testing and calibration of the High Resolution Infrared Radi ati on Sounder/3/4
(HRS/3, H RS/ 4) Flight Mddel instrunents S/ N H301 through H307. The H RS/ 3,
S/'N 301, 302, and 303 has a 20KM Field of View The H RS/ 4, S/ N 304 through
307 has a 10KM Field of View An artist's concept of the TIROS spacecraft is
illustrated in Figure 1.

Primary infrared calibration will be provided by an onboard bl ackbody target
and space.

2. APPL| CABLE DOCUMENTS

The issues of the follow ng docunents in effect on the issue date of this
specification shall apply to the fabrication and design effort conducted in
accordance with the specification, and shall be considered part of this
specification. In the event of conflict between this specification and any
ref erenced docunent, this specification shall govern.

2.1. GSFC AND GENERAL GOVERNMENT SPECI FI CATI ONS AND STANDARDS

Federal Standard 209: C ean Room and Wrk Station Requirements, Controlled
Envi ronnment .

NHB 5300.4(1A): Reliability Program Provisions for Aeronautical and Space
Systens Contractors.

NHB 5300.4(1B): Quality Program Provisions for Aeronautical and Space
Systens Contractors.

NHB 5300.4(1C) Inspection System Provision for Aeronautical and Space System
Materials, Parts, Conponents and Servi ce.

NHB 5300. 4(3A-2): Requirenents for Sol dered El ectrical Connectors.
NHB 5610.1: Handbook for Preparation of Whrk Breakdown Structure.
GSFC S-250-P-1C:  Contractor Prepared Mnthly, Periodic, and Final Reports.

GSFC S-311-P-25A: Specification for Electronic Parts Requirenent for
Tiros-N.
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HIGH RESOLUTION INFRARED SOUNDER

INSTRUMENT MOUNTING PLATFORM

INERTIAL MEASUREMENT UNIT
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SOLAR ARRAY DRIVE

SEARCH AND RESCUE

SOLAR BACKSCATTER ULTRAVIOLET SOUNDING
SPECTRAL RADIOMETER

S-BAND OMNI ANTENNA

SEARCH AND RESCUE TRANSMITTING ANTENNA L-BAND
ULTRA HIGH FREQUENCY DATA COLLECTION SYSTEM ANTENNA
VERY HIGH FREQUENCY REALTIME ANTENNA

Figure 1.

Artist's Concept of the NOAA-K,L,M N, N Spacecraft
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GSFC S-312-P-1: Specification for Contractor Ml function Reporting.
GSFC S-313-100A: Fastener Integrity Requirenent

GSFC S-320-G 1: General Environment Test Specification for Spacecraft
and Conponents.

GSFC PPL-18: Preferred Parts List.

GSFC X-600-85-19: METSAT Charged Particle Environment Study, dated
Novenber 1985

GSFC X-722-77-14: Alignment Mrror Adhesive Eval uation, dated January,
1977.

GSFC X-764-71-314: A conpilation of Low Qutgassing Polyneric Materials
Nor mal | y Reconmended for GSFC Cogni zant Spacecraft.

MSFC STD-136: Parts Munting Design Requirenents for Sol dered Printed
Circuit Board Assenblies.

2.2. MLITARY SPECI FI CATI ONS AND STANDARDS
M L- STD-130D:  Identification Marking for U S. Government Property.

M L- STD-461A: El ectromagnetic Interference Characteristics, Requirenents
for.

M L- STD-462: El ectromagnetic Interference Characteristics, Measurenent
of .

M L- STD-463: El ectromagnetic Interference Technol ogy, Definitions, and
System of Units.

DOD- STD- 1686: El ectrostatic D scharge Control Program for Protection of
El ectrical and El ectronic Parts, Assenblies, and Equi pment (excl uding
electrically initiated expl osive devices), dated May 2, 1980.

M L- STD-480: Configuration Control, Engineering Changes, Deviations and
Wi vers.

M L- D-5480-E: Data Engi neering and Techni cal Reproduction Requirenents.
M L- M 13508: Reflecting Metallic Surface SCOTCH Tape Adhesi on Test.
M L- M 38510: Mcrocircuits, General Specification for.

2.3. LM SPECI FI CATI ONS

| S-3267415: ATN-KLM General Instrument Interface Specification
(Ad1S), Revision F

| S-2285780: TIROS-N Unique Interface Specification (U1S) for the
H gh Resolution Infrared Sounder/2 (H RS/ 2), Revision N
(This interface specification shall take precedence for
spacecraft interface requirenents over this
specification).

PS-2284374: Performance Specification TIRGCS I nformation Processor
(TIP).

PS-2284391: Performance Specification Mnipulated Infornmation Rate
Processor (M RP).

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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2.4, | TT DOCUMENT

FI NAL REPORT: AVHRR/ 2 AND HI RS/ 2l | nprovenent Study NAS5-29121, Dated
July, 1986.

2.5. METOP DOCUMENTS

The follow ng documents will be applicable only to the METOP desi gnat ed
i nstruments.

MO- | C- MMT- HI - 0001: HI RS METOP | CD

GSFC S-480-131: Exceptions to the METOP Interface Control Docunent for
the Hi gh Resolution Infrared Sounder (H RS/ 4) Flight Mdels H306 and
H307, April 2000.

3. OPERATI ONAL REQUI REMENTS
3.1. SPACE RADI ATI ON DOSE LEVEL

The expected radi ation dose |evel shall be as defined in GSFC X-600-85-19
METSAT Charged Particle Environnent Study, dated Novenber 1985 and updat ed
by Stassinopoulos to Hilton letter subject: Recal culation of Flux and Dose
Val ues for Non-Equatorial Low Altitude Radiation Environnent, dated

5/ 11/ 87.

3.2. LI FETI ME REQUI REMENTS
3.2.1. Storage Period

The HIRS/3/4 shall be built to operate within specification follow ng
storage in a pressurized dry nitrogen shipping/storage container for a
Maxi mum St or age Period of Five Years, except for the HgCdTe detectors.

3.2.2. Storage Tenperature

Storage tenperature shall be +5° to +25°C for periods exceeding 14 days.
For periods |ess than 14 days, storage tenperature shall be +5°C to +30°C.

3.2.3. Pre-Launch Operational Lifetine

The HIRS/3/4 shall be built to operate within specification for the
foll owi ng cunmul ative period of time fromthe begi nning of storage to
| aunch:

Pre-Launch Cunul ative Operational Lifetinme: Four nonths

Orbital Cumul ative Operational Lifetine: Three years

3. 3. OPERATI ONAL HI RS/ 3/ 4 BASEPLATE TEMPERATURE

The HIRS/3/4 instrunent shall operate within specification for the
foll owi ng tenperature range:

I nstrunent COperational Baseplate Tenperature: +10° to +20°C

3.3.1. Anbient Conditions Operational Limtations Warni ngs

The Contractor shall identify and docunent warnings in the instrunent
Alignment and Cali brati on Handbook and by letter to the GSFC Techni cal
Oficer regarding all sensitive parts, materials and conponents and
operational instrunment linmtations. Such a warning mght be a nmaxi num
recommended tinme for anmbient tenperature operation of nornally-cool ed
det ect ors.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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3.4. NOM NAL ORBI TAL PARAMETERS
Obit altitude: 833 +92KM (450 +50 nmi) circul ar
Obit radius: 7,211KM
Orbit period: 102 m nutes

Nodal Regression: 25.4 degrees/orbit w
Sun-synchronous inclination: 98.8 degrees

Nodes: 0600 to 1000, local tine, descendi ng node or
1300 to 1800, ascendi ng node

3.4.1 Sun Angl e

The HIRS/3/4 instrunent, with the exception of the radiant cooler, shall be
designed to operate within specification when exposed to any sun angle from
0° to +80°. The radiant cool er shall operate within specification when

exposed to any sun angle fromO0° to +68° The spacecraft wll provide
sol ar shielding for solar angles between +68° to +80° simlar to that
provi ded on NOAA-I. The sun angle is defined as the angle between the

satellite-to-sun line and the normal to the orbital plane, with the
spacecraft in normal operating orientation.

3.5. OPERATI ONAL MODES

3.5.1. Launch Phase and Orbital Acquisition Mdes

During these nodes, the HHRS/3/4 will be unpowered except for the scan
nmotor and filter wheel notor.

3.5.2. Obital Mdes

The m ssion node is defined as the normal operating node of the H RS/ 3/4.
The standby node is defined as the unpowered node of the H RS/ 3/4.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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4. TECHNI CAL REQUI REMENTS
4.1. FUNCTI ONAL REQUI REMENTS
4.1.1. Genera

The HIRS/ 3/ 4 flight nodels shall be discrete stepping, |ine-scan

i nstrunents designed to neasure scene radi ance in 20 spectral bands to
permt the calculation of the vertical tenperature profile fromthe Earth's
surface to about 40KM It shall have:

H RS/ 3 20KM and

H RS/ 4 10KM

resol ution at nadir when in noninal orbit.

The radi oneter shall consist of an optical system detectors, associated
el ectroni cs, scanner and radiative cooler, all housed in one package which
will be nounted on the TIROS instrunment nmounting platform (I MP).

4.1.2 Scan System

The HHRS/3/4 is a scanning radioneter. It shall have a nom nal Field of
Vi ew of :

HI RS/ 3 1. 40° and

H RS/ 4 0. 69°

at the 50 percent power points.

The mirror is stepped transverse to the suborbital track in increments of

1.8° between +49.5° for a total of fifty-six scan elenments per line. The
spacecraft orbital notion provides the forward di mension to the scan pattern.
Figure 2 shows the required scan pattern projected onto the Earth. The mrror
shall dwell at each FOV for 100nms, including step and settle tines. Up to 800
ms is allowed to retrace to the starting position. Total scan line tine
including retrace is 6.4 seconds.

4.1.3. In-Flight Radionetric Calibration

The HIRS/ 3/ 4 must provide a nethod for periodically checking the calibration
of the radioneter while in orbit. The in-flight calibration will be

i npl enented by comand or automatic sequence to cause the radioneter to view
radi ati on fromone internal housi ng bl ackbody, designated the Internal VWarm
Target, whose tenperature shall be nonitored to an accuracy of better than 0.1°
with a goal of 0.05°C, and from space. Each housing radi ance shall be sanpl ed
56 times per channel during each calibration period, and space shall be
sanpl ed 48 times per channel using the sane timng and integration periods for
each spectral filter which are nornmally used for nmeasurenents of the Earth
radi ances. The Internal Cold Target view must still be available but not part
of the Autocal sequence. It nust be comranded separately.

4.1.4. dock Signals

The HIRS/ 3/ 4 shall be provided with a 1.248 MHZ clock and a 1 Hz clock by the
spacecraft for timng purposes. Al frequencies used shall be derived from
these clock signals. See the TIROS-N Unique Interface Specification (H RS/ 3/4
UIS) for additional information.

4.1.5. Test Points

Test points shall be provided in the HHRS/3/4 to facilitate initial testing to
ensure conformance with the system specification. During final acceptance and
calibration tests all test points/connectors shall be stowed as they

woul d be in orbit.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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4.2. SYSTEM PERFORVANCE REQUI REMENTS
4.2.1. Ceneral

The HIRS/ 3/ 4 shall be designed to nmeet the requirenents as stated in the
foll owi ng sections. In sonme cases, design goals are given and are
specifically identified as such. Absence of such designation indicates a
mandat ory requirement. Wile design goals are not mandatory requirenents,
their attainment will naterially inmprove scientific value of the data and,
in turn, the operational product. The contractor shall attenpt to neet al
desi gn goals which prove to be practical within the desi gn and budget
constraints.

4.2.2. Spectral Intervals

The HIRS/ 3/ 4 shall neasure scene radiances in 20 spectral bands. These
spectral bands shall have the characteristics specified in Table 1.

4.2.3. Dynanic Range

The HIRS/ 3/ 4 shall be capabl e of measuring scene radi ances over the
tenperature range 4° to 305°K except for the w ndow channels (i.e.
channel s 8 and 17 which must respond to targets as warm as 330°K and
channel s 18 and 19 which nust respond to targets as warm as 340°).

4.2.4. Noise Equival ent Spectral Radi ance (NEAN)

The HIRS/ 3/ 4 shall be designed to nmeet the required NEdN as specified in
Tabl e 2.

4.2.5. Relative Accuracy

4.2.5.1. Systenmmtic

The standard deviation of 50 or nore sanples of radionetric data taken when
viewi ng an external reference target or the internal calibration target for
any spectral band shall be equal to or less than the required (NEdN) for

t hat band.

4.2.5.2. Correction for Tenperature Effects

The instrument shall be built so that its spectral radiance nmeasurenents
can be corrected for variation in calibration induced by changes in

i nstrument anbi ent conditions. The dependence of instrument calibration on
the tenperature of the critical elenents of the system including primary
optics, secondary optics, filter housing, instrument baseplate, etc., shal
be avail able fromdata taken during preflight calibration measurenents by
the instrument contractor. All elenents that change response to a given
target radi ance shall be monitored and data tel enetered.

4.2.6. Absolute Accuracy

The reference sources used as targets for preflight calibration shall have
tenmperature sensors calibrated to not |ess than secondary standards
traceable to the N ST.

4.2.7. Menory Error

The out put signal presented to the A/D converter for each spectral interva
shal | be independent of past signals in that channel and signals in other
channel s. The outputs of each spectral interval shall not be in error by
nore than that specified due to the effects of any conbination of previous
si gnal s.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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Table 1
Bandpass Filters for HRS/ 3/4
1% Abs HBW
CH Cent er Hal f Transmin 0. 1% Absol ute M n Cntrng
No. Frequency Bandwi dt h Max BW Transm ssi on Peak Tol er ance
(cm?) (cm?) (cm?) Max BW Transmin (cm?)
1 668. 5+1. 3 3.0 +1/-0.5 20 12. OxHBW 30% +0.5
2 680. 0+1.8 10 +4/-1 40 4. 5xHBW 50% +1
3 690.0+1.8 12 +6/-0 40 4. 5XxHBW 55% +1
4 703.0+1.8 16 +4/-2 40 4. 5xHBW 55% +1
5 716.0+1.8 16 +4/-2 40 4. OxHBW 55% +1
6 733.0+1.8 16 +4/-2 40 4. OxHBW 55% +1
7 749.0+1.8 16 +4/-2 40 4. OxHBW 55% +1
8 900. 0+2. 7 35+5 90 3. OxHBW 55% +4
9  1030.0+4 25+3 75 4. OXHBW 50% +4
10  802.0+2 16 +4/-2 40 4. OXHBW 55% +1
11  1365. 0+5 40+5 120 4. OXHBW 50% +4
12 1533. 0+2/ -6 55+5 120 3. OxHBW 60% +5
13 2188.0+4.4 23+3 60 3. 6xHBW 35% +2
14 2210.0+4.4 23+3 60 3. 6xHBW 35% +2
15 2235.0+4.4 23+3 60 3. 6xHBW 35% +2
16 2245.0+4.4 23+3 60 3. 6xHBW 35% +2
17 2420.0+4 28+3 75%* 3. 6xHBW 35% +2
18  2515.0+5 35+5 105 3. 6xHBW 40% +2
19 2660. 0+9.5 100+15 300 3. 6xHBW 50% +5
20 14500+220 1000+150 N A N A 70% N A

*Filter is acceptable only if product of HBWx PEAK TRANSM SSION > 9.0 cm.
**Transm ssion at 2390 cm?! to be equal to or |less than 5%

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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Channel Hal f Power Anticipated Specified Design
Channel Fr equency m cron Bandwi dt h Max. Scene NEdN Goal
(cm? (cm?) Tenp(°K)
1 669 14. 95 3 280 3.00 .75
2 680 14. 71 10 265 0. 67 .25
3 690 14. 49 12 240 0.50 .25
4 703 14. 22 16 250 0.31 .20
5 716 13. 97 16 265 0.21 .20
6 733 13. 64 16 280 0.24 .20
7 749 13. 35 16 290 0. 20 .20
8 900 11.11 35 330 0.10 .10
9 1, 030 9.71 25 270 0. 15 .15
10 802 12. 47 16 300 0. 15 .10
11 1, 365 7.33 40 275 0. 20 .20
12 1, 533 6. 52 55 255 0. 20 . 07
13 2,188 4.57 23 300 0. 006 . 002
14 2,210 4.52 23 290 0. 003 . 002
15 2,235 4. 47 23 280 0. 004 . 002
16 2,245 4. 45 23 270 0. 004 . 002
17 2,420 4.13 28 330 0. 002 . 002
18 2,515 4. 00 35 340 0. 002 . 002
19 2,660 3.76 100 340 0. 001 . 001
20 14, 500 0. 69 1000 100% A 0.10% A ----

NEAN in mW n2 ST cm’

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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5. ELECTRI CAL REQUI REMENTS
5. 1. GENERAL
The output signal of the detector will be processed in a m ni num nunber of

anal og signal channels consisting of an anplifier, processor, and an
integrator. The integrated radiation signals and anal og tenperature and
voltage nonitoring signals required to reduce the instrunent data will be
sanpled in various specified single bit comand and status, and 13-bit data
words. The digitized data and various single bit command and status
nonitors will be formatted and fed to the spacecraft TIP. The scan program
and other functions shall be synchronously timed with the data processing
and the spacecraft clock. Certain command functions, tenperatures, and
status nonitoring data will be supplied to the spacecraft via the anal og and
Digital B route of TIP

5.1.1. Printed Crcuits

Al electronic new or changed circuit designs and their printed circuit
board | ayouts shall be optinized for reliability and shall enpl oy good

engi neering practices. The contractor shall docunent this effort in a
separate section of the Technical Description Docunent due at the end of his
desi gn phase.

5.1.2. Electronic Parts

Parts previously approved on NAS 5-30384 (NOAA-K,L & M program are approved
for use on this program \Where new or different parts are necessary or
desirable, they shall be selected fromPPL-18, Preferred Parts List, Gade 1
Parts, if possible. Oherw se, approval for use shall be by Nonstandard
Part Approval Request (NSPAR). Previously approved non-grade 1 parts, which
were not on a Preferred Parts List (PPL), shall be identified only; no new
NSPAR wi I | be required for them

5.2. ANALOG ELECTRONI CS
5.2.1. Gin Stability

The neasurenent of non-systematic randomerrors affecting radioneter
response, when viewing a stabilized target at a given tenperature, shall be
reproducible to within 1 NEIN over the instrunment baseplate tenperature
range of +5°C to +25°C. Because of the potential contam nation due to
cool er outgassing, any such check of radioneter stability shall be nade
shortly after an instrunment decontani nation cycle.

5.2.2. Linearity

The nonlinearity of the electronic chain (preanplifier through integrator)
shal | not exceed 0.1 percent of the full scale signal at any given
tenperature in the range +5°C to +25°C. The gain stability of the visible
channel over the range from +5°C to +25°C shall not exceed 0.5 percent.

5.2.3. Drift
The drift in the reference |level fromscan line to scan |ine shall not
exceed 1 NEAN. An average of at |east 48 sanples of data taken at a

fi xed-source tenperature shall be used for conparison of successive scan
line tinmes.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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5.2.4. Electronic Calibration

A system for calibrating and/ or checking the linearity of the electronics
shal | be incorporated; for exanple, an electronic stair case can be inserted
at the earliest possible stage in the el ectronic chain.

5. 3. ANALOG TO DI G TAL ELECTRONI CS
5.3.1. GCeneral

The anal og to digital subsystem shall consist of a nultiplexer and a
thirteen bit A/ D converter.

5.3.2. Miltiplexer

The mul tipl exer shall not introduce a voltage offset or other errors
sufficient to degrade the overall A/ D conversion accuracy beyond 0.01
percent of full scale.

5.3.3. Analog to Digital Converter

The accuracy of the A/D converter at 15°C Instrunment Basepl ate tenperature
shal|l be +1/2 LSB maxi mum al |l owable error. |n addition, the differentia
nonlinearity (the bit-to-bit variation) shall not exceed +1/2 bit. Over the
tenperature range of -5°C to +25°C Instrunment Basepl ate tenperature the

maxi mum al | owabl e error shall not exceed +1 LSB

A discontinuity at the zero crossing point may occur due to the tailoring of
the sign bit comparator circuitry. The discontinuity shall not produce an
error greater than 2 counts at the zero crossing.

5.3.4. | ndependence of Measurenments of Each Channe

The out put signal presented to the A/D for each spectral interval shall be

i ndependent of past signals in that channel and signals in other channels.
The out puts of each spectral interval shall not be in error by nore than 0.1
percent (of full scale) because of any previous signals in that channel or
crosstal k from ot her channels when scanning in either direction and on
successi ve steps.

5.4. PHASE REFERENCE PI CKUP ( PRP) AND ENCODER S| GNALS

Redundancy of components and/or assenblies is required for the PRP sensors.
5.5. POWNER SYSTEM

5.5.1. Cenera

The H RS/ 3/ 4 subsystem power supply shall provide all power needed to
operate the system except as noted. The systemw ||l operate fromthe
spacecraft +28 V power system which will be supplied to the instrunent in
the formof a fused +28 V main bus, a switched +28 V anal og tel enetry bus,
and a +28 V pul se | oad bus which shall be used for powering stepper notors,
heaters, and other high current pulse | oads which cannot neet the mmin bus
current ripple requirenents. Those subsystens that are powered fromthe
pul se | oad bus need not be isolated by a dc/dc converter. They will require
adequate power line filtering to prevent high | evel noise on this bus from
af fecting the operation of the HRS/3/4 instrunent.

A +10 V bus is available for powering CMOS-to-CMOS interface circuits. This
circuit provides power for interfaces for comrands, clocks, synchronization
pul ses, digital data pulses and | evels, and data transfer w ndows. No dc/dc
converter is required in this interface circuit.

Further information regarding the spacecraft power sources is contained in

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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the TIROS-N General Instrument Interface Specification (A1S).
5.6. POWER CONVERTERS

Al'l dc/dc converters within the H RS/ 3/4 shall be coherent with the
spacecraft clock (at the sane frequency or any subharnonic frequency of the
spacecraft clock). 1In the event that nore than one dc/dc converter is
utilized, one shall be designated as the prine converter and synchronized to
t he spacecraft clock. The others shall be synchronized to the prine
converter to elimnate intra-instrunent beat frequencies. The converters
shal | operate at frequencies which are integral nultiples of any
synchroni zed with the scan rate. |f nore than one dc/dc converter is
required, they shall operate at frequencies which will prevent the

i ntroduction of undesirable beat frequencies in the passband of the

radi omet er.

5.6.1. Obital Average Power

The total orbital average power usage of the HI RS/ 3/4 shall not exceed 25W

5.6.2. Power Conversion EM

Power converter frequencies shall be selected which will place harnonics
out si de of the Search and Rescue frequency band of 121.5 MHZ +12.5 kHz.

5.6.3. HIRS/3/4 Operating Characteristics

The HIRS/ 3/ 4 shall display the follow ng operating characteristics:

5.6.3.1. Nor mal Operation/lnput Voltage Range The HIRS/ 3/ 4 shall perform
wi thin specification when operated fromthe main power bus even if the
vol tage on that bus should vary from +26 V to +30.

5.6.3.2. Over Vol tage Protection The HIRS/ 3/ 4 shall withstand a conti nuous
over voltage on the +28 V nmin power bus of +38 V dc without damage. Under

t hese conditions, conmponents shall not be stressed beyond their specified
maxi mum ratings (including the effect of environnment). The HI RS/ 3/4 shall be
operating within specification within three mnutes after the over voltage is
renmoved

5.6.3.3. Transi ent Load Currents Surge currents drawn by the H RS/ 3/4 at
swi tch-on shall not exceed 3 A peak. Steady state conditions shall be
attained within 1 second fromthe start of the transient. The rate of change
of current during the switch-on transients shall not exceed 20 nm/ m crosecond
except under the bus fault conditions. See the TIROS-N @IS for additiona

i nformation.

5.6.3.4. Feedback Ri pple or Noise The peak-to-peak anplitude of steady
state load current ripple generated by the instrunent shall not exceed 2
percent of the maxi num average steady state current. The fundanenta
frequency of the load current ripple shall not exceed 30 kHz. The rate of
change of current shall in no case exceed 20 ma/ m crosecond, except during
main bus fault conditions.
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5.6.3.5. | nput Configuration Two pins in parallel shall be used for both
the regul ated power input and return. One input and one return line shall be
routed to the connector. The regul ated power return shall not be connected to
the case ground of the HHRS/3/4 and all input |eads shall be isolated fromthe
case by at least 10 Megohns.

5.6.3.6. Fusi ng There shall be no fuses internal to the unit. Fusing wll
be supplied by the spacecraft power system The contractor shall, however,
provi de cool er outgas heater fuses in the body of the J9 Test Connector nmating
connector which will fly with the instrument.

5.6.3.7. Power Separate power |ines shall be provided fromthe
spacecraft +28 V pul se supply to the control relays for powering the scan
system and other circuitry as required. A separate power line fromthe +28
V mai n power bus will provide voltage for the electronics system Peak
power from main and pul se supplies shall be equal to or |ess than that
required by the H RS/ 3/ 4.

5.6.3.8. Input filter An input filter shall be connected to the +10 V bus.
See the TIROS-N A 1S, for additional infornmation.

5.7. HRS/3/4 CLOCK AND COVWWAND REQUI REMENTS
5.7.1. d ocks

The HI RS/ 3/ 4 spacecraft interfaces shall be synchronous with reference to the
clocks furnished fromthe spacecraft. The contractor has the use of a 1.248
MHZ and a 1 Hz clock. One or both of these clocks shall be used to generate
all interface timng. The clock waveforms fromthe spacecraft will conformto
the TTIROS-N d I S.

5.7.2. Commands

The commands circuitry accepts the various commands fromthe spacecraft and
operates through logic or relays the various functions needed for the HRS/ 3/4
instrument. It should be noted that there are two types of commands. The
first is a level discrete type. This type of conmand presents an "on" or
"true" condition to the instrunent full tinme; for exanple, another comrmand
nmust be issued to turn it off. The second type is a pulse discrete where an
"on" or "true" condition is issued in the formof a pulse. The pulse varies
in duration fromO0.5 sec to 1.5 seconds.

A listing of comands and their descriptions and effects on the H RS/ 3/4
instrument is given in Table 3. The contractor shall specify the type of
conmand required (bilevel or pulse) and add any necessary comrands not

i ncl uded.
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5.8. DATA SYSTEM
5.8.1. Cenera

The data systemfor the HI RS/ 3/4 shall consist of circuitry needed to out put
all of the IR channels, tenperature and voltage nmonitors, and general status
information. All of this information shall be fed out and controlled by the
spacecraft TIP. The HHRS/3/4 data systemshall be built to utilize the TIP
digital A digital B and subcommutated anal og channel s and t he spacecraft
anal og telemetry bus as specified below A conplete interface description
of the spacecraft telenetry systemcan be found in the General |nstrunent
Interface Specification

5.8.2. Digital A

The HIRS/ 3/ 4 shall be built to output all digital instrunent data to the TIP
digital A data channels. These data shall include all radionetric signals,
sync words, instrunment tenperatures, encoder position and any ot her
information required for utilization of the radionetric data. The digital A
format is based upon the 100 ms minor frame (1 H RS/ 3/4 scan step).

5.8.2.1. Dat a Qut put Requirenents The HHRS/3/4 digital data rate shal

be 2880 bps, and data shall be read out sequentially at the TIP
interrogation rate. Each nminor frame shall contain 260 bits of radionetric
data (20 channels x 13 bits) and 28 bits of other digitized data. Each

H RS/ 3/ 4 scan line shall contain 64 mnor frames of data, 56 corresponding
to the 56 scan steps and 8 conprising the 800 ns allotted for retrace. The 8
retrace mnor frames will not contain radionmetric data but will be utilized
for other required data that cannot be included in the first 56 m nor

frames. However, the format of each scan line shall be identical except for
the first line of calibration. During a calibration sequence, the scan
mrror will nmove during the 800 ns allowed for retrace, and it will acquire
56 minor franes of radionmetric data fromthe internal target just as if it
were scanning. Since the scan mirror nust return to scan step zero before a
calibration sequence can be started, the first 8 mnor frames of data of the
first calibration line will be retrace data followed by 48 ninor franmes of
radi onetric data fromspace and the final 8 mnor franes of retrace data

The 800 ms reduction in the space calibration tine is required for the scan
mrror to nove fromscan step zero to the space position

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.
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11

12

Command

I nstrunent ON

I nstrunent OFF

Scan Mbtor ON

Scan Mdtor OFF
Filter \Weel
Mot or ON
Filter \Weel
Mot or OFF

El ectronics ON

El ectroni cs OFF

Cool er Heat ON

Cool er Heat OFF

I nt ernal Varm
Target (IWI)
Posi tion

Internal Cold
Tar get
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Tabl e 3
H RS/ 3/ 4 Conmmands

Descri ption

This command connects both the +28 el ectronics
bus and pul se bus to HRS/3/4 and energi zes the
dc/dc converter, permtting subcom anal og
tenperature nonitoring in the absence of all

ot her power.

Di sconnects all +28 V buses fromthe instrunent
except +28V bus for commands and full tine +28V
telemetry bus. It returns all other commands to
OFF or disabled condition

Provi des power to the scan notor. Wen used with
el ectronics off, it drives scan notor in a

conti nuous stepping node. This feature is used
during launch to prevent damage to notor bearings

Command scan notor off.

Provi des power to the Filter Weel drive notor.
Permits filter wheel operation near synchronous
speed when el ectronics power is off.

Commands filter wheel notor off.

Provi des power to all remaining electronic and
data handl i ng systens.

Conmands el ectroni cs power off.

Provi des power to first and second stage cool er
heaters. Used during orbital decontam nation

Conmands cool er heater power off.

When the instrunent is in the calibration enable
nmode, this conmand causes the scan mrror to nove
to the internal warmtarget after conpletion of the
current scan line and retrace to step zero. The
scan mrror wWill remain at the I|WIF until this
command i s di sabl ed.

Thi s command causes the scan mirror to nove to

(ICT) the internal cold target, but is not part of
the Position calibration enable sequence. The
Calibration D sable comand nust be sent first. The
mrror will remain viewing the Internal Cold Target
until this conmand i s disabl ed.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




14

15
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17

18

19

Command

Space Position

Nadi r Position

Position Di sabl e

Cal i bration
Enabl e

Cal i bration
Di sabl e

Cover Rel ease
Enabl e

Cover Rel ease
Di sabl e
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Tabl e 3 (conti nued)

H RS/ 3/ 4 Conmmands

Descri ption

When the instrument is in the calibration
enabl e node, this comrand causes the scan mrror
to nove to space after conpletion of the current
scan line and retrace to step zero. The scan
mrror will remain at space until this command

i s disabl ed.

When the instrunent is in the calibration enable
nmode, this conmmand causes the scan mrror to nove to
nadir after conpletion of the current scan |line and
retrace to step zero. The scan mrror will remain
at nadir until this command is di sabl ed.

Di sables the IWI, I CT, Space and Nadir position
conmands and returns scan nmirror to scan step O.
Scan wi Il resune upon receipt of next |ine sync
(first elenent) pulse.

Enabl es the radiometric calibration contro

| ogi c. When sent, the scanner will continue |ine
scanning until the next major frame sync pul se.
It will then execute a normal calibration
sequence. Subsequent calibration sequence w ||
be executed upon receipt of a Calibration Start
Pul se coincident with major frane sync.

Di sabl e the instrument calibration node. In
this node the instrument will ignore the spacecraft
calibration start pul se.

Provi de power to the Earth shield rel ease
sol enoid drive circuit only after Instrunent Power
is ON

Reset the Cover Rel ease Enable relay to the OFF
posi tion.
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Tabl e 3 (conti nued)

H RS/ 3/ 4 Conmmands

Descri ption

The foll owing coomands will not be affected by the | NSTRUMENT OFF comand.

20

21

22

23

24

25

26

Cool er Cover

Filter Housing
Heat ON

Filter Housing
Heat OFF

Pat ch Tenp.
Control ON

Pat ch Tenp.
Control OFF

Filter Mbtor
Nor mal Power

Filter Mbtor
Hi gh Power

Conmands openi ng of cool er door by applying a two
second pul se to the cover rel ease sol enoi d.
Qperates only if Instrument Power ON and Cover

Rel ease Enabl e conmands are sent.

Provi des power to filter housing heaters and
autonmatic tenperature control circuitry.

Conmands filter housing heat off.
Provi des power to patch tenperature contro
heater to control patch at approxi mately 105K

Conmands patch tenp. heater off permtting patch
to seek equilibriumtenperature.

Applies preset power level to filter wheel notor
for nornmal operation

Appl i es maxi mum power to filter wheel notor for
cold operation and end of |ife conditions.
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5.8.2.2. M nor Frame Data Format (Digital A) Each m nor franme shal
consist of an 18 x 16 bit array (36, 8 bit words in TIP). The data format for
each minor frane is shown in Table 4.

5.8.3. Digital B

The digital B or bilevel telenmetry consists of single bit status nonitors used
essentially for command verification. The sanple rate of each allotted

bil evel channel will be once every 3.2 sec. Table 5 lists the Digital B

out put .

5.8.4. Subcommutated Anal og Tel enetry

These telenetry channels are intended for instrunent use to nmonitor critica
paranmeters used for determ nation of correct instrunment operation and for

di agnosti c purposes. These circuits shall be powered fromthe instrunent
dc/dc converter. TIP contains three subcommutated franes for sanpling | ow
rate anal og data. A 1 sanple/32 sec, 1 sanple/ 16 sec and 1 sanple/sec subcom
is provided; up to 35 analog telenetry channels will be provided for use by
the HRS/3/4. Analog telemetry output and sanple rates are listed in Table 5.

5.8.5. Anal og Housekeepi ng Tel enetry

The spacecraft provides a separate switched +28 V bus to each instrunment for
noni t ori ng housekeepi ng tenperatures when the instrunent is off. This ful
ti me Anal og Housekeeping Telenetry is given in Table 5.

5.8.6. Test Points

The contractor shall provide test points for engineering eval uation and ground
| evel system checkout as required. Al test point interface requirenents are
given in the General Instrunment Interface Specification. Test points shal

be stowed and no connections nmade to themduring all flight acceptance testing
and calibration.

5.9. SYNCHRONI ZATI ON PULSES

TIP will provide the HHRS/3/4 with a major frame synchroni zati on pul se once
every 32 sec, and a calibration start pulse at the begi nning of every ninth
maj or frame (every 256 sec). This calibration pulse shall occur within 1

nm crosecond of the negative going edge of the major frane pul se and, provided
calibration has been enabled, the HHRS/3/4 will enter a calibration sequence
upon conpletion of scan step 55. The HIRS/3/4 shall utilize the major frane
sync pul se to synchronize the conplete systemincluding the scan and filter
wheel drives.
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Tabl e 4
H RS/ 3/4 Digital A Data Qutput
El enrent 0-55
Bit 1-8 Encoder Position
Bit 9-13 El ectronic Cal Level
Bit 14-19 Channel 1 Period Mbnitor
Bit 20-25 El ement Nunber
Bit 26 Filter Sync Designator
Bit 27-286 Radi ant Signal Qutput (20Ch x 13 Bits)
Bit 287 Valid Data Bit
Bit 288 M nor Word Parity Check
El emrent 56-63
Bit 1-26 Sane as Above
Bit 287, 288 Sane as Above
El enent 56
Bit 27-286 Positive Electronic Cal. (Cal Level Advances

one of 32 Equal Levels on Succeedi ng Scans)

El ement 57
Bit 27-286 Negative El ectronic Cal.
El ement 58
Bit 27-91 Internal Warm Target #1, 5 Tines
Bit 92-156 Internal Warm Target #2, 5 Tines
Bit 157-221 Internal Warm Target #3, 5 Tines
Bit 222-286 Internal Warm Target #4, 5 Tines
El enent 59 H RS/ 3
Bit 27-91 Internal Cold Target #1, 5 Tines
Bit 92-156 Internal Cold Target #2, 5 Tines
Bit 157-221 Internal Cold Target #3, 5 Tines
Bit 222-286 Internal Cold Target #4, 5 Tines
El ement 59 HI RS/ 4
Bit 27-91 Internal Cold Target #1, 5 Tines
Bit 92-156 G ound
Bit 157-221 Internal Warm Target #5, 5 Tines
Bit 222-286 Primary Baffle Tenp, 5 Ti nes
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El enrent 60

Bi t
Bi t
Bi t
Bi t

27-91

92- 156
157-221
222-286

El enrent 61

Bi t
Bi t
Bi t
Bi t

27-91

92- 156
157-221
222-286

El enrent 62

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

27-39

40- 52

53-65

66- 78

79-91

92-104
105- 117
118-130
131- 143
144- 156
157- 169
170- 182
183- 195
196- 208
209- 221
222-234
235- 247
248- 260
261-273
274- 286

El enrent 63

Bi t
Bi t
Bi t
*Bi t
Bi t
*Bi t
Bi t

Bi t
Bi t

27-39
40-41
42- 44
45-52
53- 57
58- 65
66- 78

79-91
92-104
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Tabl e 4 (conti nued)

H RS/ 3/4 Digital A Data Qutput

Filter Housing Temp. #1, 5 Tines
Filter Housing Temp. #2, 5 Tines
Filter Housing Temp. #3, 5 Tines
Filter Housing Tenmp. #4, 5 Tines

Patch Tenp. Expanded, 5 Ti nes

First-stage Tenp., 5 Tines

Filter Housing Control Power/Tenp., 5 Tines
El ectronic Cal DAC, 5 Tines

Scan Mrror Tenp.
Primary Tel escope Tenp.
Secondary Tel escope Tenp.
Basepl ate Tenp.

El ectronics Tenp.

Patch Tenp. -Full Range
Scan Modtor Tenp.

Filter Mdtor Tenp.
Cool er Housi ng Tenp.
Pat ch Control Power
Scan Motor Current
Filter Mtor Current
+15 Vdc

-15 Vvdc

+7.5 Vdc

-7.5 Vdc

+10 Vdc

+5 Vdc

Anal og Ground

Anal og Ground

Li ne Count

Fill Zeros

I nstrunent S/ N

Command St at us

Fill Zeros

Command St at us

Bi nary Code (1,1,1,1,1,0,0,1,0,0,0,1,1)
+3875 (Base 10)

+1443

-1522
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Tabl e 4 (Conti nued)
H RS/ 3/4 Digital A Data Qutput
El ement 63 (conti nued)

Bit 105-117 -1882

Bit 118-130 -1631

Bit 131-143 -1141

Bit 144-156 +1125

Bit 157-169 +3655

Bit 170-182 - 2886

Bit 183-195 - 3044

Bit 196-208 -3764

Bit 209-221 -3262

Bit 222-234 -2283

Bit 235-247 -2251

Bit 248-260 +3214

Bit 261-273 +1676

Bit 274-286 +1992
*Bit 45 I nstrunent ON OFF ON =1
*Bit 46 Scan Mt or OV OFF ON=0
*Bit 47 Filter \Wheel OV OFF ON=0
*Bit 48 El ectroni cs QV OFF ON =1
*Bit 49 Cool er Heat ON OFF ON=0
*Bit 50 I nternal Warm Tar get Pos True =0
*Bit 51 Internal Cold Target Pos True = 0
*Bit 52 Space Position. True = 0
*Bit 58 Nadi r Positi on. True = 0
*Bit 59 Cal i brati on Enabl e/ Di sabl e Enabled = 0
*Bit 60 Cover Rel ease Enabl e/ Di sabl e Enabled = 0
*Bit 61 Cool er Cover Open Yes = 1
*Bit 62 Cool er Cover C osed Yes = 1
*Bit 63 Filter Housing Heat ONVOFF ON =
*Bit 64 Patch Tenp. Control ONVOFF ON =
*Bit 65 Filter Motor Power H GH Normal = 1

*Command Status Bits
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Table 5
Tel enetry
Subconmut at ed
Digital A Anal og Sanpl e Rate

Scan Mrror Tenp X
Primary Mrror Tenp X
Secondary Mrror Tenp X
Radi at or Tenp X X, 6 32
Basepl ate Tenp X
El ectronics Tenp X X, 22 32
Patch Tenmp Full X X, 231 32
Pat ch Expanded Tenp X
Scan Motor Tenp X
Filter Motor Tenp X X, 246 32
Filter Hsg Tenp #1 X

#2 X

#3 X

#4 X
Filter Hsg Current X X, 285 32
Warm Tgt Tenp #1 X

#2 X

#3 X

#4 X
Cool er Hsg Tenp X
Cold Tgt Tenp #1 X
Cold Tgt Tenp #2 X(H RS/ 3)
Cold Tgt Tenp #3 X(H RS/ 3)
Cold Tgt Tenp #4 X(H RS/ 3)
Cold Tgt Tenp  #2 Not USED (HI RS/ 4)
Warm Tgt Tenp #5 X(H RS/ 4)
Primary Baffle Tenp X(H RS/ 4)
Channel 1 Period X
Patch Control Pw X X, 255 32
+15 VDC TLM X, 366 16
-15 VDC TLM X, 271 16
+5 VDC TLM X, 301 16
+15 VDC X
-15 VDC X
+10 VDC X
+5 VDC X
+7.5 VDC X
-7.5 VvDC X
+10 VDC TLM X, 334 16
-7.5 VvDC TLM X, 359 16
+7.5 VDC TLM X, 342 16
Scan Mr Current X X, 245 32
Filter Weel Mr Current X X, 261 16
Cal Step Voltage X
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Table 5 (conti nued)

Digital B Telenetry

I nstrunent Power

El ectroni cs Power
Filter Motor Power
Scan Mbt or Power

Cool er Heat er

Filter Housi ng Heater
Cool er Cover Rel ease
W ndow Heat er

Nadi r Position

Cal i bration Sequence
Cool er Cover C osed
Cool er Cover Qpen
Filter Motor Power
Pat ch Tenperature Control ON OFF

Full Tine Telenetry

Basepl ate Tenperature
Scan Mot or Tenperature

Tel enetry

+5V

(Logic 1) (Logic 0)

O\ OFF

ON OFF

ON OFF

ON OFF

O\ OFF

ON OFF

ENABLE/ DI SABLE
OFF/ ON

YES/ NO

ENABLE/ DI SABLE
NQ' YES

NQ' YES

HI G NORVAL

Sanpl e Rate

32, 14
32, 239
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5.10. CONTRCOL LOG C

5.10.1. General

The control logic shall generate all timng and control signals needed to
operate the notors, power supply, A/D system scan |logic control; and accept
the TIP control pulses to output the HHRS/ 3/4 data. The control |ogic nust
initiate the sanpl e-and-convert cycle which will cause a conplete set of data
to be sanpled, converted and outputted each tinme a channel, tenperature
nonitor, or voltage nonitor is sanpled. The control logic will control scan
and be capabl e of accepting external commands fromthe spacecraft and
respondi ng to these commuands.

5.10.2. Scan Contro

5.10.2.1. Ceneral The scan control shall be built to fulfill the
requirenents for continuous, full-tine coverage. Movenent of the scan mrror
the filter wheel, and integration of the IR and visible channels shall all be
synchroni zed.

The stepping of the scan mrror and the signal integration period shall be
timed to conplete the spectral sanpling and mirror step and settling within
the 100 nms specified for each FOV. Each scan line including retrace shall be
conpleted within 6.4 sec.

5.10.2.2. Scan Control Commands The ELECTRONICS ON command control s al
logic functions of the HHRS/3/4. Al functions applicable to operation in the
nm ssion node are controlled by the specific comand when used in conjunction

with this command. Apart fromthe exceptions noted below, no command will be
accepted by the HHRS/3/4 unless the ELECTRONI CS ON comand has been previously
sent. In addition, this conmand, when sent, will automatically disable al

calibration control |ogic.

5.10.2.2.1. The ELECTRONI CS OFF Conmand overrides all scan control comands
except where noted and disables all systens logic functions. Upon its receipt
by the HHRS/3/4, the filter wheel notor will continue in near synchronous
operation, and the scan systemw || continue in the | aunch phase node if both
are on.

5.10.2.2.2. The SCAN MOTOR ON Command turns on the scan notor and when used
with the el ectronics unpowered, the scan systementers the | aunch phase node
of operation. In this node, the scan mirror is stepped continuously through a
360° rotation in 1.8° increnents. There shall be no retrace in this npde.

When used with the el ectronics powered (the Electronics On Command can be sent
first or second), the scan systemw || operate in the normal m ssion node.

The scan logic will first position the scan mrror in scan step zero. Upon
recei pt of the next major frame sync pul se, the scan system shall begin nornal
scanni ng and data processing will begin.

5.10.2.2.3. Wen SCAN MOTOR OFF Conmmand is sent, the mrror will stop and rest
where it is at the tine of the sending of the command. The scan off command
shal | override any other scan control conmands except scan on. |If the

el ectronics remains powered, the HHRS/3/4 will continue to process data,
provided the filter wheel notor is on

5.10.2.2.4. The CALI BRATI ON ENABLE Command enabl es the calibration contro

| ogic provided the instrument is operating in the mssion node, i.e., the

El ectronics On and Scan Motor On comands nmust have been sent previously.

O herwi se the command shall be ignored by the HHRS/3/4. When the Calibration
Enabl e command is sent, unless previously sent, the HRS/3/4 will enter a
normal calibration sequence upon conpl etion of the present

line scan and retrace to the step zero position. |If the instrument is at
scan step zero awaiting a major frane sync pulse, a normal calibration
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sequence shall be initiated imediately. Al calibration sequences shal

start fromthe scan step zero position. Wen the calibration control logic is
enabl ed, the scan systemwi ||l enter a nornal calibration sequence upon receipt
of the 256 second calibration start pul se. Al calibration control logic
wi || be disabl ed upon recei pt of a subsequent ELECTRONI CS ON Commrand

5.10.2.3. Verification of Scan Angul ar Positions The scan nmirror position
shall be read out as a digital word to verify each discrete position. The
encoder used shall be designed to give unique position readout anywhere within
t he 360°.

5.11. TEMPERATURE CONTROL AND MEASUREMENT

5.11.1. Tenperature Control Requirenents

Al tenmperature controllers used during orbit operation shall be of the
continuous, proportional type. The heater and other controller currents shal
be well filtered. The operation of the controllers shall not interfere with
any of the other instrument circuitry. The cool er outgas heater and TCE nay
not be proportionally controll ed.

5.11.2. Tenperature Measurenents Requirenents

Stabl e high resolution sensors shall be used to neasure all critica
tenperatures for which a high resolution readout is required. Sensors shal
be accurate to better than 0.1°C. They shall be stable to better 0.2°C over
the anticipated life of the systemincluding storage tinme. The readout
circuitry shall be built to achi eve tenperature neasurenment accuracies of

0. 05°C or better over the range of 0° to 60°C for filter wheel housing and
internal warmtarget.
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5.12. CONNECTOR REQUI REMENTS
5.12.1. Test Points

A separate test connector (fenamle) shall be provided to pernmit selected
signals within the HHRS/3/4 to be nonitored while the unit is under test on
t he bench or on the spacecraft for determning rapid fault isolation to the
repl acenent assenbly. The separate test connector shall include input and
i nternal bus nonitoring points. Test points shall be internally buffered

i f subsystem perfornmance woul d be affected when nonitoring. Short circuit
protection of test points shall be provided. The H RS/ 3/4 shall operate
within specification while a test point is shorted. Test connectors shal
be stowed and no connections nmade to them duri ng acceptance testing and

cal i bration.

5.12.2. H RS/ 3/4 Spacecraft |Interface Connectors

The contractor shall provide separate connectors for the follow ng inputs
and out puts:

1. One connector for power and grounds fromthe spacecraft.

2. One connector for all TIP signals, A, C, D, output, major frane
sync pul se, calibration pulse and the 1 Hz cl ock

3. A separate connector for the 1.248 Miz cl ock
4. A separate connector for commands.
5. A separate connector for the Digital B outputs to TIP

6. A Separate connector for the analog signals to TIP

5.12.3. Connector Mechani cal Requirenents

The shells of all external connectors shall be made from nonmagnetic
material and shall have electrically conductive finish. Cadm um plating
shal |l not be used. Connector contacts shall be gold plated. Silver
plating shall not be used under the gold plating. Connectors shall be
keyed, have different nunbers of contacts or be of different sex to prevent
accidental msmating. On the chassis, male connectors shall be used for
power and input signals, and fenal e connectors shall be used for output
signals. Ten percent of the total nunber of contacts on each connector
shal | be spares (not connected).

1. Connector Designations The connector designations shall be
determ ned by the interface definition fromthe spacecraft contractor. The
contractor may use his own designations until such information is provided.

2. Connector Marking Each connector shall be nmarked with the
correspondi ng identification nunber and col or shown on the el ectrica
circuit diagrams. The marking shall be readily visible and shall contrast
with the surface on which it is displayed.
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5.12.3.1. Connector Savers

Connector savers shall be provided and installed on the instrunent's flight
connectors as soon as the instrument is assenbled. The connector savers
shal |l be used to reduce to a mnimumthe nunber of nmate/demate cycl es of
the instrunment flight connectors. Mates and demates on the flight
connectors shall be linmted to 30 nates and 30 demates each. Mate/demate

| ogs shall be established and mai ntained for all flight instrunent

i nterface connectors. Connector savers shall be constructed using standard
wire and flight quality connectors.

5.12. 4. Spacecraft Cabling Interface Requirenents

Table 6 lists detailed information on all connectors interfacing with the
spacecraft. The information includes pin assignnent, connector type, and
signal specification on each pin. The location of the interface connectors
shall be in the direction of the +Z axis, i.e., opposite to the facing
direction of the cooler

5.13. MAGNETI C (NOT USED)

5.13.1. Instrunent Generated Magnetic Fields (NOT USED)

5.13.2. Instrunent Magnetic Susceptibility (NOT USED)
5.13.3. Magnetic Conpensati on (NOT USED)
5.13.4. Instrunent Degaussi ng (NOT USED)

5.13.5. Magnetic Field Environnent (NOT USED)
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Table 6
Interface Connectors
H RS/ 3/4 I nterface Connector Types and Pin Assignnents
Connect or No. Functi on Style Type
J1 Cl ock 9 Pin Mal e GSFC 311P405-1P-C 12
J2 Power 25 Pin Mle GSFC 311P405-3P-C 12
J3 Comand 37 Pin Mle GSFC 311P405-4P-C 12
Ja Anal og TLM 37 Pin Female GSFC 311P405-4S-C- 12
J5 Digital TLM 25 Pin Female GSFC 311P405-3S-C- 12
J6 Dat a 15 Pin Ml e GSFC 311P405-2P-C- 12
J7 Test 50 Pin Femal e GSFC 311P405-5S-C-12
J8 Heat er 9 Pin Female GSFC 311P405-1S-C-12
J9 Cool er Test 15 Pin Female GSFC 311P405-2S-C-12

Connector Type 9 Pin Mal e GSFC 311P405- 1P-C- 12

J1 C ock Connector

Pi n No. Functi on
1 1.248 MHz C ock High
2 1.248 MHz C ock Low
3 1.248 MHz C ock Shield
4 Cl ock Shield (Connected to J1, Pin 3)
5 Chassis Ground (Internal)
6 Spar e
7 Spar e
8 Spar e
9 Si gnal Ground

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




Connector Type -

S-480- 82
9/ 26/ 96
43 OF 98

Tabl e 6 (continued)

Interface Connectors

25 Pin Mal e GSFC 311P405-3P-C- 12

J2 Power Connect or

Pi n No.

1

A wWwN

(6]

10
11
12
13
14
15
16
17
18
19
20
21

22

+28
+28
+28
+28
+28
+28
+28
+28

Vdc
Vdc
Vdc
Vdc
Vdc
Vdc
Vdc
Vdc

Spar e

Spar e

+10

Vdc

Spar e

Chassi s

+28
+28
+28
+28
+28
+28
+28
+28

Vdc
Vdc
Vdc
Vdc
Vdc
Vdc
Vdc

Vdc

Spar e

Functi on

Reg. Bus (El ectronics)
Reg. Bus (El ectronics)
Pul se Bus (Scan)

Pul se Bus (Scan)

Pul se Bus (Filter)

Pul se Bus (Filter)
Reg. Bus (TLM

Reg. Bus (Comands)

Bus (I nterface Power)

G ound

Reg. Bus Rtn (El ectronics)
Reg. Bus Rtn (Electronics)
Pul se Bus Rtn (Scan)

Pul se Bus Rtn (Scan)

Pul se Bus Rtn (Filter)

Pul se Bus Rtn (Filter)
Reg. Bus Rtn (TLM

Reg. Bus Rtn (Conmands)
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Table 6 (continued)(Md 120)
Interface Connectors
Connector Type - 25 Pin Mal e GSFC 311P405-3P-C 12
J2 Power Connector (continued)
Pin No.
23 Spar e
24 +10 Vdc Bus Rtn (Interface Power)
25 Si gnal Ground
Connector Type 37 Pin Mal e GSFC 311P405-4P-C-12
J 3 Conmand Connect or
Pi n No. Functi on Pi n No. Functi on
1 Inst. Pw On 20 Cool er Heat On
2 Inst. Pwm OFf 21 Cool er Heat Of
3 El ectronics On 22 Patch Control On
4 El ectronics Of 23 Patch Control O f
5 Scan Motor On 24 Space Position
6 Scan Mdtor Of 25 Nadi r Position
7 Filter Mdtor On 26 Cool er Door Enabl e
8 Filter Mtor Of 27 Cool er Door Disable
9 | W' Posi tion 28 Cal i bration Enable
10 I CT Position 29 Calibration D sable
11 Filter Heat On 30 Cool er Door Depl oy
12 Filter Heat OFf 31 Filter Motor Power High
13 Position Disable 32 Filter Mtor Power Normal
14 Spar e 33 Spar e
15 Spar e 34 +10V I/F G\ND A HR RTN / Spare
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Table 6 (continued) (Md 120)

Interface Connectors

Connector Type 37 Pin Mal e GSFC 311P405-4P-C-12

J 3 Command Connector (Conti nued)

Pi n No. Functi on Pi n No.
16 Spar e 35
17 Spar e 36
18 Spar e 37
19 Chassi s G ound

Functi on

+10V I /F GND B HHR RTN / Spare
Spar e
Si gnal Ground

Connector Type 37 Pin Fenal e GSFC 311P405-4S-C 12

J 4 Anal og Tel enetry
Pi n No. Functi on Pi n No.
1 Radi ator Tenp. TLM 20
2 Basepl ate Tenmp. TLM 21
3 El ectronics Tenmp. TLM 22
4 Patch Tenmp. TLM 23
5 Filter Hsg. Current TLM 24
6 Scan Motor Tenmp. TLM 25
7 Filter Motor Tenp. TLM 26
8 Spar e 27
9 +5 Vdc TLM 28
10 +10 Vdc TLM 29
11 +7.5 Vdc TLM 30
12 -7.5 Vdc TLM 31
13 +15 Vdc TLM 32
14 -15 Vdc TLM 33

Functi on

Filter Mdtor Current TLM
Scan Mdtor Current TLM
Patch Control Pw. TLM
Spar e

Spar e

Spar e

Spar e

Spar e

Spar e

Spar e

Spar e

Spar e

Spar e

Spar e
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Tabl e 6 (continued)

Interface Connectors

Connector Type 37 Pin Fenal e GSFC 311P405-4S-C 12

Pi n No.

Functi on

15
16
17
18
19

J5 Digital

Spar e
Spar e
Spar e
Spar e

Chassi s G ound

Pi n No. Functi on
34 Spar e
35 Spar e
36 Spar e
37 Si gnal Ground

Connector Type 25 Pin Fenal e GSFC 311P405-3S-C 12

Tel enetry

Pi n No.

1

A wWwN

N o O

10
11
12
13

Functi on

I nstrument Power ON OFF

El ectronics Power ON OFF
Filter Mdtor Power ON OFF
Scan Motor Power ON OFF

Cool er Heat QN OFF

Filter Housi ng Heat ON OFF
Cover Rel ease Enabl e/ Di sabl e
W ndow Heater ON OFF

Go to Nadir Position ON OFF
Cal i bration Sequence Enabl e/ Di sabl e
Cover C osed YES/ NO

Cover Open YES/ NO

Chassi s G ound
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Tabl e 6 (continued)

Interface Connectors

Connector Type 25 Pin Fenal e GSFC 311P405-3S-C 12

J5 Digital Telenmetry (continued)
Pi n No. Functi on
14 Filter Mtor Power Mdde NORMAL/ H GH
15 Patch Tenp. Control ON OFF
16 Spar e
17 Spar e
18 Spar e
19 Spar e
20 Spar e
21 Spar e
22 Spar e
23 Spar e
24 Spar e
25 Si gnal Ground

J6 Dat a Connect or

Connector Type 15 Pin Mal e GSFC 311P405-2P-C-12

Pi n No.

1

A W N

(61

Functi on

Maj or Frame Sync Pul se (32 sec)
Calibration Pul se (256 sec)

TIP Data Enable Signal (Digital "A" Select)
TIP 8320 Hz d ock

Digital "A" Data

1 Hz d ock
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Tabl e 6 (continued)

Interface Connectors

Connector Type 15 Pin Mal e GSFC 311P405-2P-C-12

J6 Data Connector (continued)

Pi n No. Functi on

7 Spar e
8 Chassi s G ound
9 Spar e

10 Spar e

11 Spar e

12 Spar e

13 Spar e

14 Spar e

15 Si gnal Ground

Connector Type 9 Pin Femal e GSFC 311P405-1S-C- 12

J8 Pul se Load HTR Connect or

Pi n No. Functi on
1 Heater #1
2 Heater #2
3 Sensor #1
4 Sensor #2
5 Chassi s G ound
6 Spar e
7 Spar e
8 Spar e
9 Si gnal Ground

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




J9 Cool er

S-480- 82
9/ 26/ 96
49 COF 98

Tabl e 6 (continued)

Interface Connectors

Connector Type 15 Pin Fenal e GSFC 311P405-2S-C 12

Test Connect or

Pi n No.

1

2
3
4

10
11
12
13

14
15

Functi on

Spar e

Spar e

+28 Vdc Cool er Heater PWR
Spar e

Pat ch Qut gas Heater (Fused through connector
mate to pin 3 for flight)

Spar e

Spar e

Chassis G\D

Spar e

Spar e

+28 Vdc Cool er Heater PWR
Spar e

Radi at or Qutgas Heater (Fused through
connector mate to pin 11 for flight)

Spar e
Spar e
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Tabl e 6 (continued)

Interface Connectors

Connector Type 50 Pin Fenal e GSFC 311P405-5S-C 12

J7 Test Connect or

Pi n No. Functi on

1 A0 Test Point (TP)

2 BOT

3 FWA TP

4 FWB TP

5 FW Sync TP

6 LWCTL2 TP

7 SWCTL2 TP

8 LWCHCLMP TP

9 LWINT TP

10 SWCH CLMP TP

11  SWINT TP

12 LWCOW Video TP

13 SWCOW Video TP

14 LW d anmped Video TP
15 LWINT OQUT TP

16 LWOQOS Video TP

17 SW d anmped Video TP
18 SWINT QUT TP

19 SWOQCS Video TP

20 E. CAL. SIG TP

21 Step OTP

22 Primary Tel escope Temp. TP
23 Scan Mrror Tenmp. TP
24 Secondary Tel escope Tenp. TP
25 Chassis G ound

26 Basepl ate Temp. TP

Pi n No. Functi on
27 Scan Motor Tenp. TP
28 IWE #1 T TP
29 IWE #2 T TP
30 IWE #3 T TP
31 IWEr #4 T TP
32 -10 V Ref. TP
33 Radi ator Tenp. TP
34 ICT #1 T TP
35 Basel i ne Cl amp Tim ng
36 10 PPS
37 Channel d ock
38 Patch T Full Range TP
39 Patch T Expanded TP
40 Patch Cont. HTR Vol tage TP
41 -2.5 V Ref. TP
42 FWHsg. #1 T TP
43 FW Qut put Vol t age
44 Scan Reg Qut put Voltage
45 Scan Position LSB
46 Tach Qut Lo TP
47 Tach Qut H TP
48 CLR Hsg. Sensor #1(H301-H303)
48 SEQ( H304- H307)
49 CLR Hsg. Sensor #2(H301-H303)
49 Bias Of Control (H304-H307)
50 Si gnal Ground
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5.14. CONDUCTED SUSCEPTI BI LI TY

The radioneter shall performw thin specifications in the presence of

si nusoi dal noi se coupled into the power |ines between the frequency range
of 30 Hz to 150 kHz. See TIROS-N A IS, Section 3.6.1.2 for additiona

i nformation.

The nmet hod specified in ML-STD- 462 CS01 shall be used to inject noise
between 30 Hz and 50 kHz; CS02 shall be used to inject noise between 50 kHz
and 150 kHz.

Bus I nj ected Vol tage
+28 v Bus/ TCE Bus 300 nv p-p
+28 v Pul se Load Bus 400 nv p-p
+10 v Interface Bus 100 nv p-p

The instrunment shall operate without degraded perfornmance when subjected to
a series of transient pulses, 10 nmicroseconds in width and repetition rate

of 10 Hz applied to the power lines for ten mnutes duration. Test nethod

CS06 as described in ML-STD-462 is applicable.

Bus Spi ke Level

+28 v Main Bus + 10 v and
- 12 v

+28 v TCE Bus + 8 v and
- 13 v

+10 v Interface Bus + 1 v and
- 1v

5.15. RADI ATED SUSCEPTI BI LI TY

The instrunent shall operate within specification while subjected to a
radi ated electric field of one volt per neter for frequenci es between 150
kHz and 500 MHZ except that in the band of 136 MHZ to 139 MHZ and 1605 MHZ
to 1710 MHZ the field strength shall be 10 volts/neter. The radiated
carrier in the band between 136 and 139 MHZ shall be 50% anplitude

nodul ated at a frequency of 8.32 kHz. Mddulation at S-band is not
required. Testing shall be conducted in accordance with M L-STD 462, RSO3

5.16. RADI ATED ELECTROVAGNETI C | NTERFERENCE (EM )
5.16.1. EM Construction Techni ques (NOT USED)

5.16.2. Radiated EM

The HIRS/ 3/ 4 instrunents shall neet the radiated EM requirenments listed in
Table 7. as a goal. The first flight unit instrunent shall be tested for
radiated EM for information only and the results docunented in the AE
Handbook. See paragraph 3.6.1.4 Radi ated Emi ssions of the (AIS),for
additional information.
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For the discrete DCS and SARP EM sensitive bands |isted bel ow, broad band

noi se and di screte signals

59. 458 MHZ
141. 360 MHZ
282.733 MZ
371.921 MHZ
624. 925 MZ
743. 841 MZ
Max.
Level 121.5 MHZ
(dbm Band
-100 118. 500-120. 000
-125 120. 000-121. 450
- 145 121. 450-121. 485
- 150 121. 485-121. 515
- 145 121.515-121. 550
-125 121. 550-123. 000
-100 123. 000-124. 500
Resol uti on Bandwi dt h:
Command Recei ver Band
2 kHz
Bandwi dt h
Band Max. Sign.
(MHZ) (dbm
2000- 2040 -

N I Oy
©Coo0o0o0o0o
go oo oo

237.
240.
242,
242.
243.
243.
246.

shal

kHz
kHz
kHz
kHz
kHz
kHz

60.10 MLz
142.9 VHZ
285.813 M1z
375.972 Mz
631. 730 MHZ
751. 944 MAZ

243 Mz

Band

000- 240.
000- 242.
925-242.
975-243.
025-243.
075-246.
000- 249.

100 Hz for
1000 Hz for
3000 Hz for

Level

000 396.
925 401.
975 405.
025 406.
075 406.
000 406.
000 411.

-150 dbm and

-125 dbm
-100 dbm

not exceed -60 dbm

N I O
Co0o0o0o0o0o
goo oo

kHz
kHz
kHz
kHz
kHz
kHz

406. 05 Mz

Band

100- 401.
000- 405.
900- 406.
000- 406.
100- 406.
200-411.
000-416.

000
900
000
100
200
000
000

- 145 dbm

401. 650 MHZ
Band

396. 100- 401. 500
401. 500- 401. 600
401. 600- 401. 700
401. 700- 401. 800
401. 800- 406. 000
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5.17. CONDUCTED EM SSI ON

The requirenents of this section shall be inplenented only if
configuration changes warrant it.

An oscilloscope with a current probe, DC to 30 MHZ mi ni num bandw dt h, may
be used in lieu of an EM neter as specified in ML-STD-462 to determ ne
if the allowable linmts are exceeded. Photographs of traces shall have
sufficient resolution to clearly indicate ripple magnitude, frequency and
risetime to denonstrate conpliance with this specification.

The nmeasurenents shall be perforned on all power lines and returns
interfacing with the spacecraft.

Test Met hod Fr equency

M L- STD- 462 Ranges

CEO1 20 Hz - 20 kHz

CEO02 20 kHz - 150 kHz

See TIRCS-N @IS for nore informtion.

5.18. GROUNDI NG AND SHI ELDI NG

The foll owi ng paragraphs define the groundi ng and shi el ding requirenents
for the HHRS/3/4 circuits and the electrical interface between the
H RS/ 3/4 and the Tiros-N spacecraft.

5.18.1. Case G ound

The case ground is any chassis and/ or box which houses electronic circuits
in the H RS/ 3/4.

1. The mounting surfaces of the case shall be finished with an
electrically conductive finish. Al case junctions shall be
electrically conductive to optim ze shi el ding.

2. The case shall be grounded to the spacecraft structure
directly or via a ground bondi ng strap.

3. The case ground shall be DC isolated fromall input and out put
circuitry by at |east 10 negohns.

4. The case ground shall be connected within the instrunent via the
shortest possible connecting lead to at | east two contacts on
each connector interfacing with the spacecraft.

5.18.2. Power G ound

1. The HI RS/ 3/4 shall have six separate power grounds:
a. The +28 volt DC power return.
b. The +28 volt notor power return.
c. The +28 volt regulated telenetry power return.
d. The +28 volt regul ated comand power return.
e. The interface power ground return for the +10 volt power.
f. The TCE heater power return.

Each power ground shall be DC isolated fromall other grounds
within the HHRS/ 3/4 by at |east 100k ohns prior to external connection.
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3. Each power ground shall be connected by a separate wire in the
spacecraft harness to the spacecraft central ground point.

5.18.3. Signal G ound

1. Signal ground shall be DC isolated fromthe 28 volt power
input circuit by nmeans of a DC to DC converter

2. DCisolation between signal ground and the 28 volt power
ground shall be at |east 10 negohns when the single point
ground inside the instrunent is lifted.

3. The signal ground shall not be connected to chassis ground
within the instrunent.

4. Al'l single-ended i nput and output signal returns shall be
connected to signal ground.

5.18.4. AC Power G ounds

AC power circuits, if used, shall be grounded as foll ows:

1. AC power ground shall be DC isolated fromall other grounds
(power, case, signal) by at |east 10 negohns.

2. The AC ground shall be connected to the spacecraft centra
ground point by a separate wire in the spacecraft.

5.18.5. Shielding

1. The shield on any wire within the HHRS/3/4 may be connected to
signal ground or case ground but not both. The ground
connection shall be nade at one end of the wire only unless
EM reduction requires otherw se.

2. Shields on spacecraft harness wires interfacing with the
H RS/ 3/ 4 whi ch carry unbal anced out puts fromthe instrunent
shal | be connected to the case ground contact in the mating
connector at the instrunent.

3. Shields on spacecraft harness wires interfacing with the
H RS/ 3/ 4 whi ch carry unbal anced i nputs to the instrunent shal
be connected to a pin in the mati ng connector at the H RS/ 3/ 4.
This pin is not connected to anything within the instrument.

4. Doubl e-shi el ded spacecraft harness wires interfacing with the
H RS/ 3/ 4 whi ch carry bal anced signals shall have the outer
shi el d connected to case ground through a pin in the mating
connector at the instrunent. The inner shield shall be
connected to a pin in the mating connector at the instrunent
which is returned to signal ground.
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6. MECHANI CAL REQUI REMENTS
6.1. CGENERAL MECHANI CAL DESI GN REQUI REMENTS

6.1.1. Mechanical Qutline and Weight Limts

The instrument envel ope (including insulation and sun shield) shall not
exceed di nensions as shown in the |ITT outline drawi ng 8129882. The
di rensi ons and wei ght of the HI RS/ 3/4 shall not exceed the foll ow ng:

H RS/ 3/4 Overall Di nensions: 26. 65" x 17.95" x 16.0"
(0.677m x 0.456m x 0.407m

H RS/ 3/4 Total Weight: 74 pounds

6.1.2. Mechanical Safety Factors

The | oad bearing nechani cal conponents of the instrument shall be designed | ccrisisa
for strength safety factor of 1.4 on ultimate considering the applicable MOD 177
qualification test requirements of this specification. Al Flight

har dwar e rmust be exposed to a sine burst and randomtest.

6.1.3. Angul ar Monment um

The total unconpensated angul ar nomentum vector of the filter wheel shal
lie along the spacecraft -Z axis and shall not exceed 2 in.-lb-sec. The
total unconpensated angul ar nmonent um conmponent al ong each of the
spacecraft roll and yaw axes shall not exceed 1 in.-oz-sec., and the tota
angul ar nmonment um conponent al ong each spacecraft axis shall be determ ned
to 0.1 in.-o0z-sec.

6.1.4. Natural Resonances

The m ni mum natural frequency of all conmponents or conbinations of
conponents shall be greater than 100 Hz to avoid coupling with the
spacecraft structure resonance.

6.1.5. Lubrication

The lubricant used for bearings, gears, and other mechanical drives mnust
be consistent with the required life of the instrument in orbit. Gl and
grease quantities added to bearings shall be determi ned by weight to the
nearest 0.1 mg. The lubricant used shall be proposed by the Contractor
and approved by the GSFC Technical Oficer

6.1.6. Screw Fastening

Approved adhesives shall be used to prevent |oosening of screws during
environnental testing and | aunch

6.1.7. Cenments and Epoxies

The use of cements and epoxies should be minimzed. Only cement and
epoxi es on the approved materials |list may be enpl oyed. Mechanical backup
shal | be provided where cement or epoxies are used for the fastening of
optical or mechani cal components.

6.1.8. ldentification Nane Plate and Marking

Al H RS/ 3/4 hardware shall be marked with the name of the unit, part
nunber, serial number, and connector designations per M L-STD 130D
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1. Nane Pl ates Al deliverable end itenms shall be permanently marked
with a |label of the follow ng form

I nstrument: H RS/ 3

Contractor: ITT

S/I'N. (H301, H302, H303 as appropriate)

| nstrument: H RS/ 4

Contractor: ITT

S/'N. (H304, H305, H306, and H307 as appropriate)

2. Mar ki ng of Support Hardware, Cables, and Shippi ng Containers Al
support hardware nust be marked or tagged to insure against loss and to
facilitate its usage. Test cables should be tagged, nunbered, and identified
with the instrunment hardware. The sanme applies to test equipnent, and
m scel | aneous test, and support equi prment.

6.1.9. Instrunent Shipping Containers

The shipping containers will be Government-furnished. They are designed to
protect the instruments and are suitable storage containers and carrying
cases for the instruments. The containers are capable of being pressurized
with dry nitrogen and include shock protection and shock and tenperature
recorders.

The contractor shall purge and pressurize the containers with dry nitrogen
and service the recorders as required whenever an instrunent is placed in a
cont ai ner.

The Contractor shall provide one shipping container to be used for shipping CCR
the HHRS to its European Met Op destination. The container shall be capable of 1891
being pressurized with dry nitrogen and shall have a shock and tenperature MOD
recorder. The container shall be able to withstand air transportati on and have 205
a shock mount that will limt the load on the HHRS instrument to | ess than 20

g’ s when subjected to an 8" drop above a concrete floor

6.1.9.1. Marking Shipping Contai ner

Each shipping container shall be externally marked wth the follow ng
i nformation:

1. Manuf acturer's part nunber.
2. Flight unit's nodel and serial nunber.
3. Pur chase order nunber.

In addition, any special handling or unpacking directions which are

required shall be prominently displayed on the outside of the shipping
cont ai ner.

6.1.10. Handling Fixture

One fixture is to be provided for the METOP

6.1.11. Bearings

Beari ng encl osures and output shafts shall be provided with [abyrinth seals.
6.1.12. Center of Gavity

The center of gravity shall be measured on each instrument to within 0.2

in. as part of the qualification and acceptance testing.

6.1.13. Materials

Nonmagnetic materials shall be used whenever possible. Cadmi um and zinc
netal shall not be used in the construction of the radioneter.

1. Moi sture and Fungus Resi stance Materials that are not nutrient
for fungi shall be used whenever possible. The use of materials that are

nutrient to fungi is not prohibited in hernetically sealed assenblies. If
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it is necessary to use nutrient materials in other than the above
qualified applications, these nutrient materials shall be treated by a
met hod that renders the resulting exposed surface fungus resistant.

2. Corrosion of Metal Parts Metal parts shall be nade from
materials inherently corrosion resistant or shall be processed to resist
corrosion. Bare alum num shall be used only where infrared properties
permit no substitute.

3. Qutgassing of Materi al Material s shall not outgas, vaporize, or
ot herwi se degenerate in a space environment in a manner and to a degree as
tointerfere with the operation of the instrunents. Each conponent shal
be free fromresidual contam nants such as corrosion, inhibiting oils,
greases, dyes, shimstock and simlar debris.

4. Materials Selection Selection criteria for outgassing shall be
based on Goddard Report, "A Comnpilation of Low Qutgassing Polyneric
Materials Normally Reconmended for GSFC Cogni zant Spacecraft,”
X-764-71-314. The maxi num wei ght | oss shall be 1.0 percent or |less and the
maxi mum vol atil e condensable materials shall be 0.1 percent or |ess.

5. Materials and Process Listing The contractor shall prepare and
furnish a materials and process list for the materials used in the
H RS/ 3/4 prior to the prelimnary design review neeting. It wll
categorize all materials listed as netals, plastics, coatings,
nm scel | aneous, etc., and adequately identify the itens by government
speci fication, process, cure cycle type, chemical conposition and/or
manuf acturer. The listing will also specify the application(s) of each
material in the subsystem

The volume and surface area of each material will be indicated using
the code outlined bel ow
Vol une Surface Area

Code cc Code cc

A 0tol 1 0tol

B 1to 50 2 1 to 100

C 50 to 100 3 100 plus

D 100 plus
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6.1.14. Finish

The external finishes applied to the scanner unit shall satisfy the optical and
thermal requirenents of the spacecraft and the H RS/ 3/ 4.

6.1.15. Mintainability
Mai ntai nability factors to be considered shall include:

Use of standard parts, tools and test equipnent; interchange ability, including
repl acement of printed circuit boards; mnimm need for adjustnents, alignnents, and
calibrations; easy identification of fault detection and isolation techniques, and
fail safe design features.

6.1.16. Protective Covers

Protective covers shall be provided to cover the scan mrror optical port and cooler
radi ator area. These covers shall provide protection while in the shipping container
and during the tine the instrunent is nounted on the spacecraft and shall mnimze
dust or other contanminants from entering these areas. The optical port cover shall

not prevent the operation of the scan system They shall be RF transparent. Desi gn
of the protective covers for the scan mrror optical port and the cooler radiator
covers shall incorporate the following criteria:

= Captive hardware shall be utilized for nounting the covers to the instrunent.
= Protective covers may be specific to each instrunent.

= Slotted holes shall be elimnated as required to prevent interference between the
dust cover and the instrunent.

= Blankets shall be provided to aid in light blocking during specific instrument
tests. Blankets shall incorporate a renovable blanket panel on the Nadir side.
Protective covers shall include Velcro for blanket attachment.

= The protective covers shall be designed for use with and wi thout all bl ankets.
= The covers shall not have excessive novenent.

= Hardware locations shall be designed so that installation does not require
posi tioni ng adj ust nents.

= Contact gaskets or Kapton tape shall be installed on the protective covers so
that nmarring of the painted surfaces will be mnimzed.

= The design shall provide adequate clearance at the |ocation of the |atch.

Covers for all electrical connectors shall also be provided. Flyable covers shall be
provided for the test connectors. The cover for the cooler test connectors shall
serve as a fused shorting plug and nust be in place for flight.

6.1.17. Scanner Alignnent

A method shall be provided for measurenment of the alignment of the H RS/ 3/4 optical
axis with respect to three external reference surfaces on the instrunent frane.
Provision shall be made to pernmanently attach up to three alignment nmirrors at TBD
locations on each instrument. See GSFC docunent, Alignnent Mrror Adhesive
Eval uation, X-722-77-14, dated January, 1977 for nore information. These mrrors, in
turn, may be used to boresight the HHRS/3/4 to the spacecraft and nust be located in a
conveni ent position for this purpose. The measurement of the optical axis alignment
with the mirrors shall have an accuracy of +0.01 degree.

6.1.18. Deconposition Products

Design provisions shall be nade to avoid any adverse effects from orbit and attitude
adj ust subsystem conmbustion products: H,, N, NH, HO

6.1.19. Venting

Venting shall be sufficient to allow the instrunent to withstand the |aunch pressure
profile, which for a TITANII, will be approximately twice as fast as for the ATLAS-E.
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6. 2. | NSTRUVENT MECHANI CAL REQUI REMENTS
6.2.1. Cener a

The HIRS/ 3/ 4 shall consist of a main frane (or base), a scan assenbly, a
filter/chopper assenbly, an optical assenbly, an electronics assenbly, a
target assenbly and a cooler. See Figure 3. H RS/ 3/4 Mjor Conponents.

6.2.2. Mai n Fr ame

The main frame is the principal structure of the instrument to which al
ot her components are nount ed.

6.2.2.1. Alignnent The main frame shall maintain the relative alignnent
of the assenblies nounted thereon, to the accuracy specified in paragraph
6.2.4 and 7.4., as well as the alignment of the HHRS/3/4 optica

references on the spacecraft. The reference axes are defined as foll ows:
The X, Y, and Z instrunent reference axes shall correspond to the
spacecraft X, Y, and Z axes. Therefore, the instrument nounting plane is
the Y-Z plane, the scan plane is the X-Z plane, and the +X axis is nadir
The instrunment nounting feet shall have a coplanarity of 0.001 in., and the
nounting hole pattern shall be aligned to within 0.1 degrees of the
instrument Y and Z axes.

6.2.2.2. Spacecraft Interface Requirenents The nmounting face of the
H RS/ 3/ 4 shall be considered part of the main frame and as such shal

i nclude the mounting feet, thermal insulation, and any other interface
connect ed subassenbli es.

6.2.2.3. Munting Hole Pattern The nounting hole pattern shall be
identical to the HHRS/3/4 instrunments delivered under contract NAS5-30384
and identical to the pattern in the drill jigs delivered under that
contract for the instrunments.

6.2.3. Drill Jigs
The contractor shall use, maintain and replace if necessary the two H RS/ 3/4

drill jigs. One shall be a master to be used in drilling the nmounting holes in
the HHRS/ 3/ 4. The second shall be a matching master used in drilling the
nounting holes in the spacecraft. A drawing of the fixture shall be subnmtted
to the Technical Oficer prior to fabrication of any newdrill jigs. The

fixtures and their associated i nformation include:

1. Permanent drill bushing with slip bushing insets, sized to
acconmmodat e nounting bol ts.

2. Oientation marks or optical devices to allow positioning of the
fixture to the desired alignnment accuracy.

3. Marking to indicate which surface of the fixture contacts the
spacecraft.

Mounti ng hol e |l ocations and tol erances.
Qutline of drill fixtures.
Qutline of H RS/ 3/4 package.

Orientation of fixture with respect to spacecraft axes.

© N o o &

Si ze of nounting hardware
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Figure 3. H RS/ 3/4 Mjor Conponents
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6.2. 4. Scan Assenbly

The scan assenbly shall be built to nmeet the required performance and shal
be designed to achieve a stepping accuracy of 1.8 +0.1° per step and an
accunul ative cross scan accuracy of +0.2° with respect to true position.
The scan nmirror shall be stepped and critically danmped to within 0.1
degrees of nominal position within 35 ns (goal of 25 ms). The scan mrror
surface coating shall be designed in such a way as to minimze its

em ssivity and instrument polarization. The scan assenbly stepping angles
shall be read out with an optical digital angle encoder having a resolution
of 1.8 degrees and an alignment error no greater than +0.2 degrees.

6.2.5. Filter/ Chopper Assenbly

The filter/chopper assenmbly contains the filter wheel, chopper
filter/chopper motor and shroud.

6.2.5.1. Filter/ Chopper Motor
The nmotor shall have adequate torque to operate properly (within instrunent
timng and NEDN requi rements) at the end of lifetinme and over the

instrument (5 tenperature range. The system shall have a m ni num
denonstrated start of life torque of 1.0:1 with the nmotor comranded in
ei t her NORVAL PONER or HI GH POAER node. Torque margin equals the ratio of
avai l abl e notion torque to bearing drag torque, mnus one. The notor shal
be operated during |aunch phase.

The notor stall torque shall have a mininmum margin of 2 over the bearing
break away torque with the notor comanded in NORMAL POAER or HI GH PONER
node.

6.2.5.1.1 Definitions

6.2.5.1.1.1 Bearing Drag Torque

Bearing Drag Torque is neasured in the notor at the normal operating speed
and anbi ent tenperature (22°C), with the w ndi ngs disconnected fromthe
circuit.

6.2.5.1.1.2. Phase Reference Pickup (PRP)

The PRP shall be built to permt sufficient mechani cal adjustnent of the
PRP signal phase relative to the scene signal, and all conponents of the
PRP subassenbly shall be redundant.

6.2. 6. Optical Assenbly

The optical assenbly shall consist of the telescope relay optics and
det ect or subassenbly.

6.2.7. El ectroni cs Assenbly

The el ectronics assenbly shall contain all of the system el ectronics and
shal |l be conpletely contained within the main instrument package. Al

el ectronics shall be built and constructed to provide el ectromagnetic
shielding of all sensitive circuitry fromthe transient fields created by
the dc/dc converters and stepper motor circuitry.

6.2. 8. Internal VWarm Target (1WI)

The warm target assenbly shall consist of a honeyconb bl ackbody nounted to the
main frame in a position to be viewed during instrument back scan. This target
shal | operate at baseplate tenperature, approximtely 288°K. It is used al ong
with space for in-orbit calibration. It shall be built to have as uniforma
tenperature as possible.
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1. Target Configuration The configuration of the warmcalibration target
(approx. 288°K) shall be such as to achieve a spectral emttance of 0.99 or
better in the spectral range of this instrument. The design of this target
shall be such as to minimze its view of Earth.

2. Tenperature Measurenent The tenperature of the calibration target shal
be nmonitored by nmeans of several resistance thernonmeters nounted on the back
pl ate, each of which shall have a tenperature resolution of 0.1°C with a goa
of 0.05°C. The quantities, types and |l ocations of the resistance thernmoneters
shal |l be optimzed for the best possible nmeasurenent of the target tenperature.

6.2.9. Cool er Assenbly

The radi ative cooler shall consist of the housing, door, first stage and patch
It shall be built to operate under control at 100°K for H301 to H303 and 95°K
for H304 to H307, with a denpnstrated nmargin (H301 to H307) of 5.0°%K or greater
for an orbital condition where the baseplate is at +15°C and the sol ar angle
may be any angle fromO0° to +80°. The HI RS/ 3/4 radiative cool er shall not
interfere with the operation of other instrunent radiative coolers on the I M

6.2.9.1. Cool er Door Subassenbly

The cool er door will be closed during the |aunch phase. Once the spacecraft
reaches stable orbit, the cooler door will be commanded permanently open
followi ng completion of a 14 day cool er outgassi ng peri od.

6.2.9.2. Qut gassi ng Heaters

The cool er shall be fitted with outgassing heaters to be capabl e of heating the
patch to 300°K +2° with the door closed.

6.3 METOP SPECI FI C REQUI REMENTS
6.3.1 Exceptions to METOP | CD
6.3.1.1 Random Vi brati on Environment

The qualification and acceptance | evels for the random vi bration environnent
shal | be 3db bel ow those in Table 4.1.2.4 of the METOP I CD, MO | C- MMTI- 0001,
June 11'", 1998, Rev. 0.

6.3.1.2 Instrunent Shock Environment

The shock environnent shall be as shown in Section 4.1.1.3 of the METOP | CD
MO-| C- MMT- HI - 0001, June 11'" 1998, Rev. 0. However, this environnent will be
considered at the interface of the deployable, boom antenna, etc. that causes
the shock | oad, not at the instrument interface as is inplied in the |ICD

6.3.1.3 Vibration Test: Hi gh Level Sine Sweep

The qualification levels for the METOP Hi gh Level Sine Sweep are as shown
bel ow.

6-20 Hz 9.3 mm

20-60 Hz +15 g

60- 70 Hz 6 g

70-100 Hz 3.3 ¢

Sweep Rate 2 Cct/Mn

These levels are to be net in all three axes.

Acceptance | evel s are shown bel ow.

6-20 Hz +7.5mm

20- 60 Hz 12 g

60-70 Hz 4.8 ¢

70-100 Hz +3.3 g (TBC by I TT, METOP. This value will not be higher than 3.3 g).
Sweep Rate 4 Cct/Mn
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These levels are to be met in all three axes.

6.3.2 Factors of Safety

Stress anal yses of the instrument shall show a positive margin of safety using
a factor of safety on ultimate of 2.0 on qualification |levels. Hardware
qualified in this manner shall be tested to acceptance |evels.

6.3.3 I nstrunment Testing

If qualified by test, the instrunent shall be qualification tested for al
envi ronnents.
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7. OPTI CAL REQUI REMENTS

7.1. CGENERAL

The HIRS/ 3/ 4 optics shall consist of a scan mirror, tel escope, spectra
bandpass filters, a beam chopper, relay optics and detectors.

7.2. SPECTRAL REQUI REMENTS
The spectral bandpass requirements are listed in Table 1 (Page 25).

7.2.1. Qut of Band Response

The out of band transm ssion characteristics of the filters shall be
designed to provide a calculated, total instrunent integrated out of band
response less than 0.1% of the total integrated response, where "out of
band" is defined as beyond the 0.05% absol ute response points.

7.3. FIELD OF VI EW (FOV) REQUI REMENTS
7.3.1. FOV Wdth

The HIRS/3 Field of View shall be circular and shall have a nom na

hal f-power full width for all channels of 1.4° a m nimmof 1.3° (1.28°
for Channel 1) in the long wave and 1.39° in the short wave and a maxi mum
of 1.5° The instrunent design shall be such that for a uniformtarget at
| east 98% of the energy reaching the detector shall be contained within a
circular FOV having a width of 31 nrad (1.8°.

The HRS/4 Field of View shall be circular with a nom nal hal f-power ful
w dth of 0.69° +0.04°. The instrument design shall be such that for a
uniformtarget at |east 98% of the energy reaching the detector shall be
contained within a circular FOV having a width of 31 nrad (1.8°.

7.3.2. |1mge Mtion Error

The image notion error (snear) during any one sanpling interval of a
channel shall be |l ess than 0.015 degrees H RS/ 3/4.

7.3.3. Baffling

The tel escope shall contain sufficient optical baffling to prevent scene
radi ati on reaching the detectors fromoutside a circular FOV having a
width of 34 nrad (2°.

7.4. OPTI CAL ALI GNVENT

7.4.1. Precision

The alignnent of the instrunent optical axis to the instrunent references
shal | be neasured with an accuracy of 0.01 degrees or better

7.4.2. Aignnment Requirenents

In any scan step, the optical axis shall be aligned to the scan plane, as
defined by the instrument X and Z reference axes, to 0.1 degrees or
better, and in scan step 27 the angle between the projection of the
optical axis on the scan plane and nadir shall be 0.9°+0. 1°
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7.4.3. Alignnent Changes

The alignnent of the instrunent optical axis with respect to the instrunent
references and to the instrunent nounting surface shall not be changed by
nore than +0.05° as a result of any qualification |evel testing.

7.4.4. Aignnent Mrrors

Up to three small alignnent mirrors shall be supplied, where two will be
permmanently attached at the scanner housing and the "+y" surface on each
flight instrument. See GSFC document Alignnment Mrror Adhesive Eval uation,
X-722-77-14, dated January, 1977 for nore information on adhesives for these
mrrors. These mirrors will be used to boresight the HHRS/3/4 to the
spacecraft and nmust be located in a convenient position for this purpose. The
nmeasurenent of the optical axis alignment with the mirrors shall have an
accuracy of +0.17 mlliradians.

7.5. CHANNEL REG STRATI ON ERROR
7.5.1. Definition of Registration Error

Regi stration error between two soundi ng channels is defined as half the

i ntegral of the nmpodulus of the difference between the nornalized fiel d-of -view
response functions for the two channels, the integral being with reference to
solid angle and extending over the solid angle range for which one or both of

t he response functions are non-zero.

The term "normalized field-of-view response function" describes the response
of the radioneter to a uniformintensity collinmated beamof light filling the
entrance aperture froma defined direction in three di nensional space, the
normal i zati on bei ng such that the integral of the function over the solid
angle is unity.

7.5.2. Registration Requirenents

The channel -t o-channel registration anong the LWchannels for a single scan
step shall be such that the FOV radionetric response centroids shall be
superinposed on the 900cm?! channel to within +1.5%of the total FOV width
(1.8°. The half-power FOV of each channel shall match the hal f-power FOV of
the LWchannel to within 90% except for channel 1. As a goal the conmpn area
overlap of any pair of FOVs shall be no |l ess than 95% of the average area of

t hese same two FOVSs.

The channel -t o-channel registration anong the SWchannels, including the
vi si bl e channel, for a single scan step shall be such that the FOV radi onetric
response centroids shall be superinposed on the 2660cm! channel to within:

H RS/ 3 01% and
H RS/ 4 +2%

of the hal f-power FOV width. The hal f-power FOV of each channel shall
match the hal f- power FOV of the 2660cm?! channel to within:

H RS/ 3 01% and
H RS/ 4 2%

7.5.3. Registration CGoals

The channel -t o-channel registration anong all the channels for a single scan
step shall be such that the FOV radionetric response centroids shall be
superimposed on the 900 cm?® channel to within +1.0% of the hal f-power

FOV width. The channel hal f-power FOV shall match the hal f-power FOV of the
900cm?! channel to within +1.0%
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8. THERMAL REQUI REMENTS

8.1. CENERAL

This section outlines the thernal design approach and interface requirenents
necessary to achi eve proper thermal control of the instrunent. More detailed
information is contained in the TIROS-N HRS/3/4 UIS.

8.2. SPACECRAFT THERVAL | NTERFACE

The HHRS/3/4 will be mounted on the spacecraft Instrunent Munting Platform
(I'MP), but shall be independent of the spacecraft interface to the fullest
extent possible. The HIRS/3/4 shall be in thermal contact with the I MP

t hrough the mounting feet only, and the design shall be such that under
operation in the mssion node there will be no net heat flow between the | M
and the H RS/ 3/4.

8.2.1. Active Thermal Control

The thermal design of the instrunent shall utilize to the fullest extent heat

transfer through the |louver to space for thernmal control. A |ouver assenbly
nount ed on the spacecraft -X side of the IMP will be used for tenperature
control. The louver control sensor will be nmounted on the H RS/ 3/4

basepl ate. Heater power may be required for operation in the m ssion node,
(but, in that eventuality, it rmust be counted as part of the H RS/ 3/4 power
budget) and is al so avail able for |ouver failure (open), and instrunent
operation in the standby nbode or |aunch node. The total heater power
avai |l abl e in any operating node shall not exceed the total average power
budget | ess the power dissipation in that node. A |louver surface area of 127
sq in. is available for the H RS/ 3/ 4.

A dual Tenperature Control Electronics (TCE) unit will be used to contro
heater and | ouvers. Additional radiator areas on other surfaces of the
i nstrunment may be used if necessary.

The IMP will be tenmperature controlled to 15°C +1.5°C at the TCE sensor

| ocation. The HIRS/3/4 tenperature set point Ts shall be 15+1°C. The +1°C
uncertainty is the allowable tol erance on the TCE sensor but the actual val ue
will remain unknown until test. However, once established, Ts will not
change.

8.2.2. Passive Thernmal Contro

The conductive heat transfer through the instrunent nounting flanges
shall not be used as the primary heat flow path. However, in the event of
TCE failure, heat fromthe HHRS/3/4 will be conducted through the H RS/ 3/4
nounting feet, through the IMP to the louver binetallic springs. Under

t hese conditions, T between |ouvers fully open and | ouvers fully closed
will be approxinmately 10°C. In the failure nbde the louvers will start
to open when the TCE sensor on the instrunment baseplate is approxi mtely
2°C above its nornmal opening point. The geonetry of the instrunent
nounting feet shall be configured to provide mninmmcontact area of 1.0
sq in. (6.45 cnf) per foot. For instrunent thermal analysis the follow ng
joint conductance val ues shoul d be used: Bare nmetal joints 0.078 W °C/ cnf,

and RTV Filler 0.31 W°C cnt.
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8.2.3. Environmental Fl uxes

8.2.3.1. O bital Phase (NOT USED)

8.2.3.2. Launch and Orbital Acquisition Phase During the | aunch and
orbital acquisition phases, the instrunent will be exposed to | aunch
vehi cl e shroud heating, aerodynanic heating, and Sun angles different from
t hose expected during the orbital phase. In addition, there nay be a
period of time before turn-on when the instrunent is fully eclipsed.

8. 3. DESI GN REQUI REMENTS

8.3.1. Nominal Operating Tenperature and Rel ative Hum dity Range

The HIRS/ 3/ 4 shall neet all performance requirenments of this specification
in the nom nal tenperature range of +10°C to +20°C as neasured at the
baseplate. This tenperature range is derived fromthe operating
tenperature of the IMP. The thermal design shall be adequate to nmintain
the HRS/3/4 within these tenperature lints when operating in the m ssion
node. However, these nunbers are not rigid. The contractor can open his
nom nal tenperature operating range if thernmal design considerations
require it. But the unit nust be calibrated and operate within
specification over the entire range.

The radi oneter optical coatings shall be designed to withstand exposure to
arelative humdity of 95 percent at +30 degrees C for 24 hours. The

i nstrunent shall also be designed to withstand operation in an environnent
whose relative humdity nay vary from25 to 60 percent.

8.3.2. Survivable Tenperature Range

The HIRS/ 3/ 4 shall be built to survive periods in orbit during which the
instrument will be in the standby node, i.e., OFF. It must survive
tenperature extremes of -10°C and +30°C wi t hout degradation or failure.
However, at these extrene tenperatures, the instrunent need not perform
wi thin specification

8.3.3. Standby and Launch Phase Mbde Heati ng

The contractor shall provide a heater, attached to the instrunent

basepl ate, which will operate fromthe spacecraft mamin power bus. This
heater is required to keep the instrunment tenperature as close to the

nom nal operating tenperature as possible and can be used in all operating
nodes as required, provided its power dissipation is included in the
instrunent's total power budget.

8.3.4. Thernal Analysis

The contractor shall be responsible for the thernal design of the
instrunment for all phases of flight. The contractor shall provide a
thermal Interface Control Drawi ng and a reduced thermal nodel for the
METOP spacecraft contractor. |f instrunent inprovements warrant, an
update version will be nade avail able to both spacecraft contractors via
the Technical Oficer. The requirenents for the reduced thernal nodel
are:

1. The nodel shall be | ess than 20 nodes.

2. The nounting feet and nounting surface adjacent to the
spacecraft shall be included as nodes.
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3. The reduced nodes shall be in tabulated formw th the
followi ng mni rumdata for each node:

a. Conductive and radiative couplings.

b. Power dissipations, a power profile shall be included
that contains nmaxi mum and m ni rum powers under all nodes
of operation.

c. Thernal capacity.

d. Heat absorbed by each external node (Sun, albedo, Earth
IR) versus Sun angles and orbit tines for at |east the 0°
28° 68° and 80° Sun angle orbits.

e. Surface areas, absorptances, enittances and external
radi ative couplings for all external nodes.

The instrunent designer shall validate the reduced thermal nodel by naking
conparisons with his full-sized thernal nodel for at |east 3 steady-state
and 3 transient conputer runs. The nean internal tenperatures resulting

from both nodels should agree within 3°C. The heat transferred to or from

t he spacecraft should agree within approximtely 2 W

The worst case conputer run shall be included in the thermal nopdel data
package.

8.3.5. Ther mal Bl ankets

The contractor shall be responsible for the design of and shall supply any
and all thernal blanketing which nay be required including any additiona
bl anketing to interface with the spacecraft bl ankets which may be required
if the instrunent extends beyond the spacecraft | M
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9. PROGRAM SUPPORT REQUI REMENTS
9.1. PROGRAM REVI EWB
The contractor shall conduct the follow ng reviews:
1. Critical Design Review - For new or nodified elements of the
program this review shall occur after the design has been frozen but
prior to the start of manufacture of flight conmponents. It wll

enphasi ze inplementations of design as well as test plans for flight
systens including the results of engineering nodel testing.

2. Pre-environnental Review - This review shall occur prior to the
start of environnental testing of the proto flight or flight system
The primary purpose of this review is to establish the readi ness of
the system for test and evaluate the environmental test plans.

3. Pre-shi pnent Revi ew - This review shall take place prior to
shi pnent of the flight instrunent to GE/AE, and will concentrate on
system performance during acceptance testing. The review shall cover
all of the test data, the quality and reliability actions, the

configuration managenment records and the malfunction report (M)
actions. Al of the action itens resulting fromthis review nust be
conpl et ed before the DD250 document is signed.

4. Quarterly Managenent Review - This review shall take place four tinmes
per year to formally present program status and progress to METSAT
Project and NOAA managenent at the contractor's facility.

9.2. MONTHLY PROGRESS REPORT

The contractor shall submit a witten weekly progress report. It shall be
submitted electronically to a GSFC supplied distribution list. The report
shall include instrument status on all instruments currently undergoing

manuf acturing or testing at the contractor facility. Instrunent status should
i nclude the past week’s acconplishnents, the next week’'s planned activities,
any open incident reports existing on that instrunment and should track

progress against major schedule nilestones, including current projected
instrument delivery dates. Status of pertinent issues shall also be reported.
They include, but are not limted to, open issues concerning the instruments

delivered to the MetOp program or the instruments involved in POES spacecraft
i ntegration and testing.

The followi ng tables or charts shall also be included:

1. Incident report status showing the total nunber of open incident
reports.

Technical action itemlist and status.

Cal endar of the present month and followi ng month showi ng significant
events.

Busi ness action Itemlist and status.

5. Proposal Status detailing contract status of proposals and Support
O ders.

6. Configurati on Managenent status of open paper work.
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9.3. PRQIECT ORGANI ZATI ON CHART

The contractor shall provide a detail ed project organization chart show ng the
assi gnment of key personnel such as the Project Manager, System Engineer,
Mechani cal , Opti cal and Electronic Engineers and Quality/Reliability
Personnel. The chart will be maintained and updated throughout the contract.

9.4. SCHEDULE REPORTI NG REQUI REMENT

The contractor shall establish and maintain a schedule control system simlar
to the one enployed during NAS5-30384 and which shall nmeet the follow ng
requi renents:

The scheduling system shall show the authorized work in a manner which
descri bes the sequence of work and identifies the interdependencies required
to neet the devel opnent and delivery requirements of the contract. The format
shall be in accordance with the W rk Breakdown Structure. The system nust be
integrated with the contractor's internal control system and the resolution
of the schedule events shall be detailed enough to include printed circuit
boards and parts of each of the major subassenmblies (but not including
el ectroni c piece parts).

Each event shall include (1) the actual starting date, (2) the origina
pl anned starting date, (3) the current conpletion estimate and (4) the actua
conpl etion date. Shaded event indicates that it is conplete. Schedul e status
will be included in the nonthly report.

9.5. OTHER REPORTI NG REQUI REMENTS

The contractor shall deliver the followi ng docunentation on an as avail able
basis or, at his option, as an attachment to the nonthly progress report.

1. One copy of each technical report, which shall include design analysis
reports, worst case analysis reports, etc.

2. One copy of each Engi neering Change Noti ce.

3. One copy of each new or revised test procedure
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10. DOCUMENTATI ON, MANUALS, and PROCEDURES
10.1. DOCUNMENTATI ON FORMAT
Unl ess ot herwi se specified, all docunentation delivered to GSFC by the
contractor shall
1. Be reproduci bl e.
2. Be plastic spiral-bound, nmeking it easy to disassenble for
copyi ng.
3. The plastic spiral-binding shall be light blue in color to provide
good contrast for the application of optional |abeling of the
bi ndings at NASA with black letters on transparent tape.
4, Al'l draw ngs or graphs included in docunents shall be reduced to 8

1/2 by 11 inch size with or without fold-outs. Al draw ngs and
graphs shall be titled, including the serial nunber of the
instrument the data refers to, and dated.

5. The front cover of all docunents shall contain:
A. The docunent title.
B. The NASA Contract Nunber and the GSFC muiling address of the
Technical Oficer responsible for this contract.
C. The nane, nmmiling address and tel ephone nunber of the
D.

contractor.
The publication date of the docunent.

10. 2. DESI GN ANALYSES

When i nstrunent changes becone necessary, the contractor shall provide
anal ysis reports to verify his redesign effort.

10. 3. MANUALS

10.3.1. Gound Support Equiprment (GSE) Instruction Manuals

The contractor shall deliver, where applicable due to an inprovenent
effort the affected, GSE instruction manuals concurrently with delivery of
the equi pnent. An entire set of GSE instruction nmanuals woul d be required
for the METOP GSE.

10.4. TEST AND CALI BRATI ON DOCUMENTATI ON

10.4.1. Cenera

The contractor shall prepare and deliver where applicable a conprehensive
set of test procedures for the system subsystem and GSE equi prent.

Updat ed versions shall be provided as required.

10.4.2. Test Reports

10.4.2.1. Qualification and Final Acceptance Test

The contractor shall organize the results of all tests into reports which
will be incorporated into a Final Presentation Data Package (Test Reports)
and be delivered one nonth after the delivery of the instrunents.
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10.4.2.2. Engineering and Design Tests

The results of any tests that might be required to prove a design concept
or mght otherwi se be terned an engi neering test shall be incorporated

i nto Engi neering Test Reports and submitted to the Technical Oficer on a
nmont hly basis as conpl et ed.

10.4.3. Alignnent and Calibration Docunentation

Al'l alignment and calibration data shall be incorporated into an Alignment and
Calibration (A&C) Data Book which is to be delivered one nonth after the
delivery of the instrunent. The A&C Data Book shall contain as a mninmm a
table of channel numbers and corresponding spectra, the FOV plots of each CCR
channel, the calibration curves and algorithnms of all tenperature sensors and 1830A

the best fit radionetric calibration curves. The book will also include those MOD
sections from the instruction manual which pertain to calibration, telenetry 198
conversion, and channel optical prescriptions. Each graph and table is to
contain the date of the measurement, the date of the analysis, and the nanes
of those who perfornmed the neasurement and the data anal ysis. Al tabul ar

data presented in the A& Data Book will be submitted on CD ROM in ASClI
format. This CD ROM shall include the Mcrosoft Wrd version of the Alignnent
and Calibration Handbook, the NOAA Calibration Data as described in 10.4.4,
and the Optical Data as described in 10.4.5. Any update to any of these
deliverables shall result in a resubnittal of all deliverables on the CD ROM

10.4.4. NOAA Calibration Tapes

Representative calibration data from thermal/vacuum calibration plateaus for
each instrunent shall be provided on CD ROM A letter report shall acconpany CCR
each CD ROM describing the contents of the CD ROM the data format and any ﬁﬂsg%A
i nformati on which would assure the proper interpretation and use of the data 198

on the CD. These data shall be included on the CD ROM as specified in

par agraph 10. 4. 3.

The contractor shall archive copies of these CD's until the end of this
contract.

10.4.5. Optical Data

Graphical data describing the characteristics such as reflectivity and
transm ssion neasurenents of the individual optical system elenents of each
instrunment shall be provided in as nearly original form as possible. Copies CCR
shall have the main parts of the graphs on a single uninterrupted sheet of 1830A
paper, with skirts attached on separate sheets as required. There shall be MOD
sufficient points plotted to adequately describe deflection points and the 198

graphs shall go to zero on each skirt. These data shall also be provided in
digital form on CD ROMWs. A letter report shall acconpany all graphical and
electronic data describing the instrunents by serial nunmber to which the
graphical and electronic data apply, CD ROM data format and any other
information required to use these data including a |list of serial nunbers of
all optical conponents used in each instrunent. These data shall be included
on the CD ROM as specified in paragraph 10. 4. 3.

10.4.6. Instrunent Log Book

An instrument | og book shall be maintained at the contractors facility

whi ch shall contain a chronol ogical record of all instrument activity
begi nning at conpletion of systemintegration and continuing up to
instrument delivery. This log will be a permanent record of all events

pertinent to the unit including all planned test activity, all engineering
test activity which mght be required because of anomal ous operation, all
mal function report activity and the total instrument operation tine.
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This record shall be kept current at all tines and shall be available for
review at any time by any authorized NASA or NOAA representative.

10.4.7. H RS/ 3/4 Technical Description

The contractor shall prepare and deliver the H RS/ 3/4 Technica
Descri pti on Docunment one nmonth after the CDR

10.4.7.1. Full Size Draw ngs

The contractor shall fromtinme to tinme nmake copies of full size draw ngs
and mail themto the GSFC T.O as requested by him A total of up to 200
separate drawi ngs nmay be required over the period of perfornance of this
contract.

Foll owi ng delivery of the last flight instrunent the contractor shal
deliver to the GSFC T.O. one conpl ete, updated, set of full size draw ngs
and specifications.

10.4.7.2. Reduced Size Draw ng Books

The Contractor shall provide 4 copies of a separate, reduced size draw ng
book with drawi ngs reduced in size to 8 1/2 x 11 inches with fold-outs, as
required, of all electrical schematics and sel ected by the GSFC Techni ca
O ficer mechani cal assenbly drawi ngs one nonth after CDR. The Contractor
shal I provide updated reduced size drawi ngs as required.

10. 4. 8. Phot ographs

The Contractor shall supply 6 sets of 8" x 10" gl ossy col or photographs of
all instruments and ground support equi prent covered by this contract to
the GSFC Technical Oficer. Each set of instrument photographs shal
record views of the finished instrument fromat |east three nost
descriptive angles with the cool er door opened and cl osed and t he scan
mrror in different positions where it nay be seen in different pictures.
There shall be an appropriate nunber of instrunent-di sassenbl ed and
partially assenbled pictures. Pictures shall be numbered, titled and
dated on the back of each one. One each, nunbered, color negatives shal
be provided for each of the different delivered pictures.

10.4.9. Deliverable Docurmentati on and Equi pnent

Del i verabl e docunmentati on and equi prent shall be as specified in the
contract.

10. 4.10. Interface Docunent

The interface docunents defining the electrical, nmechanical, and therna
interfaces of the instrument with the NOAA spacecraft are the TIROS-N and
H RS/3/4 U1S. The contractor shall provide updated interface
specification information for these docunents as required.

(Reference paragraph 10.4.7.2.)
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11. GROUND SUPPORT EQUI PMENT REQUI REMENTS

The HI RS/ 3/4 Ground Support Equi prent (GSE) shall conprise the unique

equi pnment required to test, check and calibrate the HHRS/3/4 as well as
al |l equi pnent required for spacecraft integration, functional operation
and checkout during spacecraft systemlevel testing. The GSE fromthe

H RS/ 3/4 K, L, Mcontract (NAS-30384) shall continue to be used, nodified or
repl aced as necessary for use in the HRS/3/4 instrunent assenbly and
test, both at the contractor's and spacecraft contractor's plant.

11.1. SYSTEM TEST CONSOLE ( STC)

The systemtest console (STC) shall be used to operate the HI RS/ 3/4 during
all testing at the contractor's plant. It shall operate in conbination
with the BCU to provide power, clock, command and telenmetry interfaces
which are normally furnished by the spacecraft. The STC shall be capabl e
of recording and anal yzing the data received fromthe H RS/ 3/4.

11.1. 1. Requirenents

1. The STC BCU conbination shall furnish all power, clock
frequencies, TIP timng signals and correct slot enable
signals, and conmmands needed by the H RS/ 3/4 and normal |y
furni shed by the spacecraft. The STC shall be designed to
duplicate as closely as possible all interfaces nornally
supplied by the spacecraft.

2. The contractor shall purchase and design into the STC
autonmati c data processing equi pment. The equi pnent nust, at a
m ni mum be capable of generating self-test prograns, comand
sendi ng and verification prograns, |imt checks, etc. and
anal yzing the data fromthe H RS/ 3/ 4.

3. The contractor is responsible for maintaining the STC
i ncluding the autonmatic data systemuntil the end of the
contract.

4, The automated data system shall be capabl e of anal yzing

H RS/ 3/4 data in near real-time during the tests and shal
print out the results. At the sane tinme, a continuous record
of all data shall be recorded on nagnetic tape.

5. Upon sel ection, the console shall provide a neans of
decommut ati ng any word or channel data set in the H RS/ 3/4
out put bit stream and displaying the total decinmal count and
its channel identification in Arabic nunerals on a suitable
di splay. Data other than channel data may be displayed in
BCD.

6. The STC BCU conbi nati on shall provide an interface with the
HI RS/ 3/ 4 calibration blackbodi es such that the bl ackbody
tenperature circuit data will be automatically entered into
the automated data system and/or into the magnetic tape and
correlated with the H RS/ 3/4 channel radiation data.

7. The STC shall provide tests for all significant H RS/ 3/4 and STC
vol tages and si gnal s.
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11.2. BENCH CHECK UNI T (BCU)

The BCU built for contract NAS5-30384 will be used for functional checkout
of the HHRS/3/4 at the contractor's plant. The BCU shall be capabl e of
detecting an error in the subsystem except for detail ed checking of

radi ance | evels.

11. 2. 1. Requi renent s

1. The BCU shall duplicate all of the spacecraft/H RS/ 3/4
interfaces and functions. All input and output inpedances,
out put voltages, and characteristics shall be identical to
those of the spacecraft. See TIRCGS-N GI1S and HRS/3/4 UIS
specifications for nore infornmation on interface
characteristics. The TIP analog and Digital B nonitors
shal | be nade available on the front panel. |In addition, a
bench test cooler shall be supplied as part of the BCU

2. Utilizing the BCU, an operator shall be able to control and
nmoni tor the performance of the HHRS/3/4. The BCU does not
have to be capable of nonitoring every word on a real-tine
basi s.

3. The BCU shall be able to decommutate all words in the
H RS/ 3/4 data stream These words shall be able to be
printed out in near real tine by the test and anal ysis
software. For instance, certain functions such as filter
wheel status change shall be available for output for each
data streamelenment. Raw radionetric data shall be
avai l abl e either as the average across a scan line or on a
single Iine el enment-by-el enent printout.

4, The BCU shall provide test points for all significant BCU and
H RS/ 3/ 4 vol tages and signals, not available in the nornma
data stream

5. The BCU shall operate froma 115 Volt +10 % 60 hertz |ine.
6. The BCU shall include self test features to insure proper
operation.

7. The BCU shall have the capability of printing all real-tine
data fromthe D, line onto a nagnetic tape recorder. The BCU
shal | have the capability of inserting headers onto the
magnetic tape, containing sufficient information to identify
the test and other various functions.

8. The BCU shall have the capability of providing

uni nterruptabl e power to the STC conputer to preclude | oss
of data nmmi ntenance functions during power interruptions.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




S-480- 82
9/ 26/ 96
76 OF 98

11.3. CHAMBER TEST EQUI PMENT

The chanber test equi pnent shall consist of one variable controlled
"Earth" bl ackbody target, one fixed "Space" bl ackbody target, one
"Visible" target, one controller for targets, one Radi ant Cool er cold sink
assenbly with cryo controller, nmounting hardware, and cabling. The second

set of chanber test equi pnent, except for cryo controller, will be sent to
t he spacecraft contractor's facility along with the instrunent for al
spacecraft |level tests. The third set will be sent with the METOP

i nstrunents.

11.3.1. Blackbody Calibration Targets

These bl ackbodi es shall be used at the contractor's plant to provide the

baseline calibration of the HHRS/3/4 which will be used to denobnstrate the
flight worthiness of the instrunent and to calibrate the on board targets.
Actual in flight calibration will be acconplished by the on board targets
and space. At the spacecraft contractor's facility, the second set of
targets will be used in thermal/vacuumtesting to check the instrunent

cal i bration.

11.3.1.1. Requirenents

1. Locati on and Munti ng The em ssive surfaces of the targets
in a set shall be identical. |In operation, one target wll
fill the instrument's Field of Viewin the scan pl ane
positions while the second target will fill the instrunent's
Field of View fromthe space | ook position. The targets will
be electrically and thermally isolated fromthe H RS/ 3/ 4.

2. Ef fective Em ssivity The targets shall achieve a cal cul ated
effective emssivity of 0.995 or greater. Their actua
em ssivity shall be used in calculating the target effective
bl ackbody t enperat ure.

3. Tenper ature Accuracy The bl ackbody shall be desi gned and
installed so that the tenperatures nmeasured with platinum
thernoneters, placed in selected areas of the radiating plate
will be representative of the effective blackbody tenperature
to within +0.05°C. These targets may be reworked to include
recal i bratabl e sensors.

4, Gradi ents The target shall be designed so that the effective
surface tenperature over the area received by the instrunent
shall be uniformto within +0.075°C at any tenperature in the
operating range. It shall be nonitored at sufficient points
to denonstrate this uniformty.

5. Oper ati ng Tenper at ure Range The effective bl ackbody
radi ati ng surface tenperatures shall be controllable over the
range 180°K to 340°K in vacuum The fixed target shal
operate at a tenperature bel ow 90°K.

6. Control |l ed Tenperature Stability The targets shall be able
to stabilize at the specified tenperatures to within +0.1°C

7. Amplitude of Controller Cycling The controller cycling
anpl i tude shall not exceed +0.05°C.
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8. Cool i ng The variable target and controller shall attain a
controlled target tenperature in vacuum of 180°K or | ower
within approximately six hours after start-up of cooling from
+25°C. The fixed space reference target shall attain a
stable tenperature within six hours after the cryogenerator
is turned on.

9. St ep Change The target and controller shall be designed so
that the target tenperature can be increased in +30°C
i ncrements and reestablished within 3 hrs nmaxi mum +0. 1°C of
the desired tenperature in the target tenperature range from
180°K to 260°K, when LN2 is used as the coolant. From 260°K
to 340°K, one hour shall be sufficient to increment and
stabilize the target tenperature.

10. Thermal O f - Loadi ng The design of the variable target shal
be such that when it is at 180°K for a period of one hour
t he change of tenperatures anywhere within the H RS/ 3/4 shal
not exceed nore than +3°C fromthe norm (spacecraft interface
tenperatures held constant).

11. Tenperature Sensor Requirenents The tenperatures of the
targets shall be neasured with platinumresistance
thernoneters. The sensors will be placed in the target
radi ati ng surface at positions which will represent the
tenperature seen by the instrunent. The contractor shal
design and supply circuitry to read out the platinum sensors.
The sensors shall be powered and read out through the system
test console. The PRT sensor readout shall be designed to be
sanpled and formatted onto nagnetic tape along with the
i nstrunment data. The tenperature readout circuitry shall be
desi gned to achieve an accuracy of +0.05°C. The platinum
wire sensor |eads shall be electrically isolated from al
other parts of the target.

11.3.2. Target Tenperature Control Unit

The contractor shall use, upgrade as required and naintain two contro
units for the "Earth" bl ackbody targets. The control unit shall be
designed to drive resistance type heaters operating against a liquid
nitrogen (LN2) or cooled brine heat sink

11.3.2.1. Control Console

The target consol e shall be capable of controlling the variable target

i ndependently and shall have independent digital tenperature readout

equi prent with a resolution of +0.05°C The consol e when used at the

i nstrunent contractor's facility shall have the provisions to read the
target tenperatures into the STC. The consol e when used at the spacecraft
contractor's plant, nust have conplete facilities for controlling the
variable target tenperature as well as discrete outputs for nonitoring
each platinumresistance thernometer, the tenperature set point (console
knob position) and the target status. All signals shall be fed out

t hrough a connector as differential pairs (signal plus reference) suitable
for sanpling by a digital voltneter. 1In addition, the consol e shal
contain a test point and selector switch so that any output can be

i ndi vidual |l y nonitored.
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11.3.2.2. Cables

The contractor shall use and maintain all cabling provided for operation of
the control consoles including those cables delivered with the console to the
spacecraft contractor's facility. The required lengths of the chanber
external and internal cabling shall be defined by the spacecraft contractor.
Al equipnent sent to the spacecraft contractor's facility shall neet the
additional requirenments called out in the TTROS-N A 1S.

11.3.2.3 Target Controller for Spacecraft Thermal Vacuum Testing

A heater control circuit shall be provided for the Earth shield heater, the
notor housing target heater and the wearth target heater that shal

i ndividually control the heaters from the control console. The earth shield
heater and the notor housing target heater shall naintain the tenperature of
the shroud/radiant cooler inner panel facing the H RS cooler door and the
not or housing, respectively, to 0 + 5°C during the spacecraft thernal vacuum
testing. The earth target heater controller shall maintain the earth target
tenperature to £ 2°C over the range of tenperatures from —-93 to +47°C for a
duration of 20 minutes. The earth target controller shall individually
control the earth target wall and base heater using a dedicated tenperature
sensor (PRT).

11. 4. OPTI CAL BENCH TEST FACI LITY

The contractor shall use and naintain the governnent furnished optical bench
suitable for performng the instrunment alignment and alignment checks as wel
as all the required optical tests. The optical bench facility shall have a
collimator designed such that its entrance aperture is nmmintained at anbient
tenperature when used with a |arge aperture high tenperature radiation source
and shall be such that it does not add errors to the required testing.

11.5. BENCH COOLER

The Bench Cooler is fabricated such that it will allow stable radiant cool er
operation on the bench at its nomnal control point of 100.0°K +2K. This unit
will be used at the contractor's facility to performinstrunent alignment and

radi onetric checks, gain sets, etc. outside the vacuum chanber.
11.6. AMBI ENT STI MULI EQUI PMENT ( ASE)

The Anmbient Stinmuli Equi pment (ASE) includes a bl ackbody radiati on source that
is controllable at any tenperature between +20°C and +60°C. The ASE will be
used to rough set gain outside of a vacuum chanber and for quick response
checks at the instrunent contractor's facility.

11.7. SOFTWARE

Existing software shall be used to the maximum extent practical. The
contractor shall provide all required conputer prograns which will be used in
the processing and interpretation of the test and calibration data. These

shal | include, but not necessarily be |limted to the follow ng: an instrunent
calibration program a Field of View programand a limts program

11.8. W TNESS M RRORS

The contractor shall place at |least one renpvable witness mrror in the
t hermal vacuum chanber during the testing of the H RS/ 3/ 4.
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11.9. PORTABLE SU TCASE TESTER

The contractor shall design and produce a portable suitcase tester (PST)
which will be used for functional checkout for the HHRS/3/4 by the
contractor and at the spacecraft contractor. The tester shall be designed
to operate on both 115VAC 60 Hz and 220VAC 50Hz & in accordance with the
foll owi ng requirenents:

1. All interface circuits in the suitcase tester nust be
electrically equivalent to the correspondi ng spacecraft
interface circuits.

2. Ext ernal power supplies may be used.
3. Separate lines fromthe supply with overall over voltage and

i ndi vidual current limting protection should be provided for
t he 28V pul se and the 28V regul ated bus.

4, On/of f switching nust be provided for all power sources.

5. Each power |ine nmust have a provision for current sanpling.

6. Provide outputs for all analog T™M

7. Provide display for Digital B TM which indicates the comrand
status of the instrument.

8. Provi de a comand generator capable of sending any command to
the instrunment by manual control

9. Provide all clock and synchronization signals necessary to
operate the instrument.

10. Provi de access to nultipl exed video for the SW LW and
visible, to denonstrate instrument aliveness.

11. Provi de access to all points on the instrunment test
connectors. Short circuit protection nust be provided.

12. Self testing where practical should be incorporated into the
desi gn.

13. Provide a descriptive manual including all circuit diagrans

and conpl ete operating instructions.
11. 10. DATA COVMUNI CATI ONS

Mai ntain capability to transfer instrument data to and fromthe main
conputer shall be provided. An |IBM conpatible conputer system connected
to the main conputer via an RS232 |ine shall be provided to acconplish
this. The IBM conpatible conmputer shall also be connected to a tel ephone
nodem conpati ble with that used by the GSFC T.O. Software shall be
provided as required for data conmuni cations between the | BM conputer and
the GSFC T. QO
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12. CONFI GURATI ON MANAGEMENT

12.1. PROGRAM AND PLAN

The contractor shall maintain and inplenment a Configuration Managenent
Programsimlar to and in accordance with |ITT Document No. CMP-16603.

The Configuration Managenent system shall be naintained throughout the
life of the HHRS/3/4 contract. It shall provide (1) at any one time the
capability of accounting for the actual firmdesign in existence, (2) for
an orderly and well defined nethod of inplenenting and docunenti ng
approved changes, and (3) GSFC revi ew and/or approval of proposed changes.

12.2. CLASSI FI CATI ON OF CHANGES

Proposed changes which require either review or approval by the GSFC Tl ROS
Proj ect Configuration Control Board (CCB) shall be classified as in the
fol |l owi ng paragraphs:

12. 2. 1. Requi res GSFC Approva

Class | change - Any change which inpacts the GSFC TIRCS Project's
techni cal performance requirenents, technical interfaces, cost and
schedul e requirenents.

12. 2. 2. Requi res GSFC Revi ew

Class Il change - A change shall be classified Cass Il when it does not
fall within the definition of a Class | change. Exanples of a Cass |
change are:

A change in docunentation only (e.g., correction of errors, addition of
clarifying notes or views); or change in hardware (e.g., substitution of
an alternative material or "nmake play" changes) which does not affect any
factor |listed under Cass | changes.

Class | changes originated by contractor shall be docunented on a TIROS
Configuration Change Request, GSFC 480-39, and subnmitted to the GSFC Tl ROS
Project CCB for approval prior to inplenentation

Class |l changes originated by the contractor, and approved by the
contractor's CCB shall be submitted on the contractor's internal change
forms for GSFC review. Cass Il changes do not require GSFC concurrence

prior to inplenentation.

12.3. CONFI GURATI ON MANAGEMENT DOCUMENTATI ON

Configuration managenent program status reports shall be submtted by the
contractor as part of the nonthly progress report. Docunentation shall be

submtted as specified in the contract, subject to actions be GSFC as
i ndi cat ed.
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13. TEST AND CALI BRATI ON REQUI REMENTS

13.1. CGENERAL REQUI REMENTS

The contractor is required to denobnstrate by practical test and
calibrations that the itens produced under the contract neet all the
requirenents of this specification. He will, as a mninum performthe
tests and calibrations outlined bel ow.

13.1.1. Test and Calibration Procedure

As a mininmum the contractor shall prepare test and calibration procedures
covering the requirenents of this specification. Prelimnary test and
calibration procedures shall be submtted to the Technical Oficer for
review with the monthly reports. The tests and calibrations nust be
sufficient as judged by the Technical Oficer to obtain all infornmation
needed for full interpretation of the data. The test and calibration
procedures (excluding schedul es) shall be submitted to the T. O at | east
3 nonths before testing or calibrating will comrence.

13.1.2. Docunentation of Tests and Cali brations

The contractor shall organize the results of all tests into test reports
whi ch shall be submitted within one nmonth after instrument delivery. He
shal |l al so organize and maintain test and calibration data books which
shal | becone a record of all tests which could aid in interpretation of
the orbital data, and all calibrations made for the instrunent. A summary
section shall be prepared for each record book which contains functiona
equations and charts depicting the final calibrations of the instrunent
and every other subsystem output as deternmined fromall tests perforned.

13.1.3. Performance Checks

The contractor shall performa bench check of the instrunent inmediately
before and after each of the qualification or acceptance tests specified.

13.1.4. Retesting

In the event of a failure during qualification testing or acceptance
testing, the contractor may be required to rerun the conplete test
starting at the beginning of whichever test the failure occurred. The
exact nature of retest shall be determined jointly by GSFC and the
contractor.

13.1.5. Limts Program

The contractor shall develop a programto nonitor all functions of the

H RS/3/4 on a real -tinme basis. Certain functions shall be designated as
critical, and the programw || be designed to alert the operator if
intervention is required. The program shall be designed to verify al
operational nobdes of the scan and print out any out of tolerance itens.
This programwi Il normally be used during acceptance thernmal -vacuum
testing of the flight nodels. It will be used anytine the instrunent is
bei ng operated fromthe System Test Console (STC).
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The program shall al so be capable of printing out the standard deviation
maxi mum and m ni rum spectral interval response, and all tenperature
nonitors for a given scan |ine.

The contractor shall use the programto thoroughly check the subsystem
data outputs. It will be used to detect intermttencies and failures
during extended periods of automatic system operation w th constant
stimuli. It will nonitor all prime data, verify that they renain between
present limts, and check format, sign and parity. It will log al

di screpanci es detected using the printer and will shut down the systemin
case of critical failures.

13.1.6. Flight Acceptance Magnetic Field Test

The contractor shall support NASA efforts to determ ne the instrunent-
generated magnetic field and i nstrument magnetic susceptibility if
configuration changes warrant such testing.

13.1.7. Troubl e-Free Performance Testing

By the conclusion of the environmental test and calibration program the
i nstrunment shall have operated for at |east 50 hours trouble-free.
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14. SYSTEM PERFORVANCE TEST REQUI REMENTS

14.1. ELECTROVECHANI CAL DESI GN TESTS

The contractor is required to submt a test plan for verifying the flight
wor t hi ness of any subassenbly which has changed significantly fromthe

H RS/ 3/ 4 configuration. |If a special nmodel is constructed for a specific
test, as for exanple, a subassenbly vibration test, it nmust be identica
to the proposed flight subassenbly, and all operating paraneters shal
conformto this specification

14.2. SUBSYSTEM ELECTRONI C TEST

For each signal path the contractor shall perform /|l aboratory tests of the
drift, linearity and gain stability of the PC boards containing the anal og
and/or digital signal electronics at 0°C, +50°C and anbient. The video
subsystem is to be tested between 0°C and +30°C.

14.3. SYSTEM OPTI CAL TESTS

14.3.1. Optical Alignnent

The contractor is required to design a test to performand check the
optical alignnment of the system This test shall be part of a genera
optical and electrical performance test which shall be perfornmed before
and after any test that m ght change the optical alignnent; e.g., the
vibration test.

14.3.2. Relative Spectral Response

The relative total spectral function of each channel shall be determ ned
to an accuracy of 0.5cm?!. These data shall be included in the fina

al i gnment and calibration data book. The contractor shall submt the
manuf acturer's spectral response test results of each el enent of the
optical path including detectors so that the total spectral response can
be determ ned. This information shall be included in the Aignnment and
Cal i brati on Data Books.

14.3.3. Qut-of-Band Spectral Response Tests

The response of each spectral channel to integrated radi ation outside the
normal spectral bandpass shall be determ ned by the neasured spectra
response of the individual elenments. The total integrated out-of-band
spectral response as referenced to a 330°K bl ackbody shall then be

cal cul ated. The above cal cul ati ons and determ nations shall be perforned
only if there is a change to the spectral filter bl ocking design fromthe
H RS/ 3/ 4 contract. Vendor tests on the spectral filters nay be expanded
versions, as specified in the foregoing, of those perforned on the
previous H RS/ 3/4 contract. Vendors shall now supply spectral filter
neasurenents in both graphical and nunerical data |listings in both
hardcopy and | BM conpati ble PC di skette form
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14. 3. 4. Field-of-View Wngs

If there is a design change for the HHRS/3/4, the contractor shall perform
a test to denobnstrate that at |east 98% of the total energy lies within a
1.8°Circle.

14.3.5. CQut-of-Field Radi ance Test

The contractor shall performa test on the first HHRS/3/4 optical train
not including the scanner. This test is to include the effects of
spacecraft shadowi ng to neasure any potential effect of radi ant sources
outside the normal Field of View of 1.8°

14.3.6. Scan Alignnent

The actual angular direction of the center of the visible FOV' s shall be
determined with the scan mirror in the Nadir, Scan Step 0 and Scan Step 55
posi tions.

14.3.7. Thernmal / Vacuum Testi ng

14.3.7.1. Ceneral Thermal Tests

The contractor shall design and perform any required specia
thermal / vacuum tests to confirmthe instrument's thernmal design. The

i nstrunment shall be nounted as it will be on the spacecraft to a
tenperature controlled interface. Lanps, heaters, and cool ed shields wll
be used to sinulate the expected in-orbit radiational environnment
including transients. See Figure 4. for the flight acceptance

t hermal / vacuum profile. There shall be no calibration shifts between the
begi nni ng and end of thermal/vacuumtesting; absolute counts and
intercepts nmay vary, but slope data will repeat within +1% The count

| evel (equival ent radiance) for the space | ook, will always be equal to or
| ess than counts fromthe earth target when it is cooled to liquid

Ni trogen tenperature.

14.3.7.2. Shutdown and Re-start Tests

These tests have been renoved as requirenents by Mdification 13 to
Contract NAS5-30384, with the reservation that they can be reinposed if
necessary.

14.3.8. Portable Tester Tests

The portable tester shall be used by the contractor to operate and check
out HIRS/ 3/4 instrument whenever a limted quick-look test is needed for
troubl e shooting. The portable tester may be used at the spacecraft
integration contractor's plant for acceptance tests of the H RS/ 3/4

i nstrunment during incomng inspection for periodic subsystem checks, and
for trouble shooting when and if problenms occur, as well in connection
with the vibration testing, the EM testing, and during final delivery
testing.

14.3.9. Gound Support Equi pment Tests

The contractor shall design and performtests to denonstrate that the GSE
is functioning properly and within specification
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14. 4. SYSTEM CALI BRATI ON TEST REQUI REMENTS
14.4.1. Genera

The deternination of spectral response vs. scene radi ance of each channe

will be the nost conprehensive test of the system design and performance
This test nust be capabl e of producing the infornation needed for
processing the data gathered in orbit. The calibrations will be planned

to (1) denobnstrate subsystem perfornmance, (2) provide a calibration of the
spectral radi ances of the on-board bl ackbodies with an external bl ackbody
as reference, and (3) provide the data fromwhich the initial regression
coefficients, used to conmpute the slope and intercept which define the
gain for each channel, can be determ ned. The regression coefficients are
a function of known instrunment conponent tenperatures, slope, and

i ntercepts neasured and conputed from many calibration cycles at different
t erper at ur es.

It is also required that all tenperature and voltage nonitors be
calibrated. Equations as well as data tables are to be provided for al
nonitors as a function of the HHRS/3/4 output. The traceability of
calibrations to NBS standards shall be docunented where applicable and
included in the Alignment and Calibration Data Book

14.4.2. Results of Calibrations

The results of the calibrations shall be sunmarized by the contractor in
the alignnent and calibration data book. The infornation |isted bel ow
shall be derived fromthe calibration data

1. (NEAN) - Noi se equival ent spectral radiance for nmeasurenments in
each channel

2. St andard devi ation of individual calibration points fromthe best
fit calibration curves for each channel and each calibration

3. Linearity of calibration curves for each channel and each
calibration.

4, Calibration of in-flight calibration blackbodies in terns of
effective tenperature versus tenperature nonitor bit outputs

5. Cal i bration curves of all thermstors.

6. Calibration of all voltage nonitors

7. Calibration of all platinumresistance thernoneters.
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14.4.3. Response Calibrations

14.4.3.1. Cenera

The contractor shall calibrate and test the instrunent and/or perform
cal cul ati ons as approved by the Technical Oficer to determine the
response calibrations and all significant corrections to those
calibrations for the full-expected range of instrunent interface
tenperatures, detector tenperatures, and scan angles. The effective
tenperature of the in-flight blackbody shall be determ ned as a function
of its tenperature nmonitor outputs by conparison with externa

cal i bration bl ackbodies. The contractor shall plan and conduct a test
program which will produce the information required to evaluate the
orbital neasurenent with a (NEAN) precision equal to or |ess than the
requi red val ues.

The calibration plans shall include the itens outlined bel ow, but need
not be limted to them The calibration environnent for the instrunent
shall sinmulate the nmean m ssion thermal radiation environment. The

i nstrunment shall be tested with its full conpl enent of shields and

i nsul ati on.

14.4.3.2. | R Channel Calibration Requirenents

Radi ance response calibrations and calibration checks of the IR channels
shall be nade at the followi ng five instrument baseplate T/V tenperature
pl at eaus: +5°C, +10°C, +15°C, +20°C, and +25°C, +1°C. The +25°C calibration
soak shall be done before the 5°C soak and after the +20°C soak. At each
tenperature plateau, the external calibration target shall be cooled to
180°K at the start of calibration and calibration runs made at a m ni mum
of 7 internediate target tenperatures up to 340°K before the instrunent
tenperature is raised to the next plateau. The target tenperature shal
be set to its preselected value +1°K and stabilized sufficiently to neet
the follow ng target tenperature requirenents: The target tenperature
is determ ned fromthe nean of the several platinum sensors inmbedded in
it. During the period that calibration data are taken, the indicated
target tenperature change of each platinum sensor taken individually
shall be less than 0.1°K.  In other words, if any plati num sensor

i ndicates a target tenperature change of 0.1°K or greater during the
calibration run, all data for the run will be discarded. At |east 200
sanpl es of calibration data will be taken for each channel at each
target tenperature at each instrument plateau. After each calibration
run, the instrunent will be put in an interrupted internal calibration
node and a mi ni mum of 200 sanpl es each taken for both internal targets
and the space target.

14. 4. 4. Special Thermal/Vacuum Data Requirenents

During the thernmal/vacuum portion of the instrunment acceptance test, a
separate data tape will be prepared either fromthe master data tape or
froma separate sinmultaneous recording. This data tape shall be changed
at appropriate places during the thermal/vacuumcycle, (i.e., after the
initial cool down, after each calibration plateau, etc.) and a copy
forwarded within 2 nonths after the test is conpleted to the Technica

O ficer along with supporting docunentation of the tape contents and
format.
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14.4.5. Instrunent Calibration Program

The contractor shall generate a calibration programwhich will: (1)
generate a history tape during the time that the calibration is in
process and (2) performan analysis on the history tape at the
conpletion of the calibration. The history tape shall be copied and one
copy and supporting docunentation shall be sent to the GSFC T.O and one
copy stored separately at the contractor's facility until the end of the
contract.

The program and its docunentation shall be delivered to the governnent
at the end of this contract. The Alignment and Cali brati on Books shal
be delivered one month after delivery of the instrument.

The history tape shall contain a header with the instrument nunber,
date, test conditions, and any other pertinent information. The target
tenperature nonitors shall be inserted at the correct tine on the
history tape. Al raw data shall be contained on the history tape.

The analysis of the calibration history tape shall acconplish and print
out the follow ng:

1. The nmean and standard deviation of the raw data (in
counts) shall be determ ned for each external target
tenperature at each instrunent tenperature plateau for
each IR channel and printed out along with the maxi num and
m ni mum val ue of each data set, the number of sanples
taken, and the scene radi ance cal cul ated for each channe
fromthe external blackbody target tenperature.

2. At each instrument tenperature plateau and for each IR
channel, the best straight line fit to all the raw data
points shall be deternined using a | east squares
approxi mati on. The independent variable shall be bits and
t he dependent variabl e shall be radiance. The slope and
intercept of this best fit shall be printed out.

3. At each external target tenperature during a calibration
run, the tenperature of each of the plati numsensors in
the targets shall be calculated. The nmean of five of the
six ECT sensors data is printed out. The ECT sensor data
shal | be sanpl ed each scan |ine (once each 6.4 sec) and
the average data from5 sensors used in the report.

4. At each external target tenperature, all interna
tenperature sensor data shall be printed out.

5. For each instrunent baseplate tenperature plateau and for
each IR channel, the standard deviation of the actual data
fromthe data predicted by the best fit straight |ine
shal | be conputed for each external target tenperature.

6. The nmean and standard deviation of the internal target and
space target data shall be computed and printed out for
each set of data taken, i.e., each external target

t enperature.
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14.5. TEMPERATURE AND VOLTAGE MONI TOR CALI BRATI ONS

14.5.1. Tenperature Sensor Calibrations

14.5.1.1. Tenperature Circuit Calibrations

The contractor shall use therm stors that have a 0.5 percent interchange
ability. The contractor shall use 0.1 percent tolerance resistors in
the thermstor circuits, and the circuit voltages shall be regul ated and
read out. Calculated calibrations for each type of thermstor circuit
shal | be furnished. The circuits readout shall be calibrated in terns
of output bits versus tenperature in °C. Those readout as spacecraft
anal og data shall be calibrated in terns of volts versus tenperature.
The cal cul ati ons shall include a self-heating effect of power dissipated
in the thermstors. The thermal/vacuumtest data shall be examined to
det ect obvi ous discrepancies in thermstor circuit calibrations, and
abnormal components shall be replaced. The tenperature range covered by
the therm stor shall be +3°C on each side of the expected range.

14.5.1.2. Platinum Resi stance Thernonmeter (PRT) Calibrations

The contractor shall provide calibrations of the platinumresistance
thernoneters. Prior to the final assenbly of the H RS/ 3/4, each

pl ati num resi stance thernoneter output shall be calibrated over the
normal tenperature range at which it is expected to operate. A transfer
standard will be used for systemcalibration. The traceability to NBS
st andards shall be docunented and included in the Alignnment and

Cal i brati on Data Book.

14.5.1.3. Platinum Resi stance Thernmoneter Circuit Calibrations

The contractor shall furnish calibrations of the platinumresistance
thernmoneter circuits in terns of bits versus PRT resistance and w |
cal cul ate and neasure the calibration for each PRT in its circuit in
terms of bits versus tenmperature (°C).

14.5.2. Voltage Monitors

The contractor shall determne and furnish calibrations for the prine
data voltage nonitor circuitry in terns of bits and for the spacecraft
anal og voltage nonitor circuitry in ternms of volts.

* % % END * % %
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APPENDI X A
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FM

GE/ ASD
GFE

G DEP
Ggls
GSE
GSFC

APPENDI X A
GLOSSARY

As-Built Parts List

Act ual Cost

After Date of Contract

Advanced M crowave Soundi ng Unit

After Award of Contract

After Receipt of Oder

Advanced Very Hi gh Resol uti on Radi oneter

Budget ed Cost of the Wbrk Perfornmed
Budget ed Cost of the Wb rk Schedul ed
Bench Check Equi pnent

Centi grade

Configuration Control Board
Critical Design Review
Configuration Managenent
Configuration

Critical Path Method

Destructive Physical Analysis

El ectrical, Electronic and El ectronechani cal (part)
Engi neeri ng Model

El ectromagnetic Interference

Engi neeri ng Test Mbdel

Fl i ght Mbodel

GE/ ASD Astro-Space Division

Gover nnent Fur ni shed Equi pnent

Governnent -1 ndustry Data Exchange Program
General Instrunment Interface Specification
Ground Support Equi pnent

Goddard Space Flight Center

HI RS/ 3/ 4Hi gh Resolution Infrared Radiati on Sounder/3/4

I MP
I NSTR.

LM

K
VETOP
MGT.
MRB

NASA
NESDI S

I nstrument Mounting Platform
I nst rument

Lockheed Martin

Kel vi n

Name of the European Meteorol ogical Satellite(not an acronym

Managenent
Mat eri al Revi ew Board

Nati onal Aeronautics and Space Admi nistration

Nat i onal Environnental Satellite, Data and Information Service
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APPENDI X A (Cont i nued)

GLOSSARY

NOAA Nati onal Oceani ¢ and Atnospheric Adninistration
NSPAR Nonst andard Parts Approval Request
NSPL NASA Standard Parts Li st

&M Operations and Mai nt enance

oM Optical Test Model

PA Per f or mance Assurance

PAR Per f ormance Assurance Requirenents
PC Per sonal Conput er

PDR Prelimnary Design Review

PER Pre- Envi ronment al Revi ew

PF Proto flight

PFM Proto flight Mdel

PPL Preferred Parts List

PRT Pl ati num Resi st ance Ther nonet er
PSR Pre-Ship Revi ew

S/ C Spacecr aft

SCDR Syst em Concept Desi gn Revi ew

SCR Syst em Concept Revi ew

Sow St atement of Work

STU Speci al Test Unit

TCE Tenperature Control Electronics
™ Tel enetry

TMP Tenperature

TO Technical Oficer

TOVS Tiros Operational Vertical Sounder
uls Uni que I nstrunent Interface Specification
VBS Wor k Breakdown Structure
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APPENDIX B
APPROVED DEVIATIONS AND WAIVERS
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Deviation/ CCR No. CCR Approved Date Section/ Description
Waiver No. Effectivity
W-9 1024 7/24/90 Table 1 Integrated Center Frequency is 1536.6 cm™, should be 1527.0 to 1535.0
H301, H302, and H303 [cm™. Center Frequency for uniformity test is 1535.13 to 1535.33 cm™,
should be 1535.0 cm™.
D-25 1090 12/20/91 11.3.1.1-3,11.3.1.1-4 |The Blackbody Calibration Target, provided as GFE, is non-

H301, H302, and H303 |compliant to the requirements specified in S-480-28.2, Revision B.
The areas of noncompliance are the Temperature Accuracy (para.
11.3.1.1-3 and the Gradients (para. 11.3.1.1-4) as shown in the
following table:

Spec.  @180K @295K @340K
Accuracy 0.05°C 0.23°C 0.04°C 0.06°C edtimate
Gradient  0.075°C 0.77°C 0.079°C 0.13°C measure (HIRS/2I
FM3I)
The continued use of the calibration target Oasisl is requested.

W-32 1165 7/8/93 7.5.2 Registration of the centroid of Channel 17 with respect to Channel
H301 19, the SW reference channel, exceeds the +1% FOV half power
diameter requirement. Itis1.3%. The causeisthat the transmission
through the Channel 17 spectral filter is nonuniform from one side of
the filter to the other. See waiver for uniformity plots.
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Deviation/ CCR No. CCR Approved Date Section/ Description
Waiver No. Effectivity
W-33 1125 9/30/92 7.3.1 Flight Models 302 and 303 are expected to have longwave FOV

H302 and H303

diameters that are below spec. minimum. Thisis dueto atransmission
rolloff with incidence angle in the aplanat lens that is mounted on the
longwave detector. The approximate FOV vaueswith aLW HIRS/3
detector installed in FM 301 are shown in the following table:

Channel Approximate FOV Diam. Specification
expected in H302 & H303
(degrees) (degrees)
1 1.229 128to15
2 1.216 13tol5
3 1.218 “
4 1.221 “
5 1.203 “
6 1.222 “
7 1.215 “
8 1.252 “
9 1.305 “
10 1.205 “
11 1.298 “
12 1.313 “
Channel NEDN H302 NEDN H303 Specification
(Predicted) (Predicted)
1 0.338 0.450 3.000
2 0.116 0.155 0.670
3 0.089 0.118 0.500
4 0.063 0.085 0.310
5 0.052 0.071 0.200
6 0.054 0.073 0.240
7 0.038 0.052 0.200
8 0.011 0.017 0.100
9 0.017 0.026 0.150
10 0.038 0.056 0.160
11 0.023 0.026 0.200
12 0.024 0.022 0.200
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W-40A 1166 7/8/93 7.5.2 The half power FOV size of Channel 1 is 1.27° against a spec.
H301 requirement of 1.28° minimum. The registration of the FOV Centroid
of Channel 1 with respect to Channel 8, the LW reference channel, is
2.3% against the requirement of +1.5% of the Channel 8 half power
FOV width.
W-42 1167 7/8/93 Table 1 The half bandwidth of the finished part, 12.9 cm™, is below the
H301 specified value 16 + 4/2 cm™.
W-43 1168 7/8/93 Table 1 The center frequency is 1034.3cm™. which is above the specified value of
H303 1030 +4 cm™.
W-44A 5001 3/14/94 7.5.2 Centroid of Channel 17 with respect to Channel 19 is displaced such
H302 that the registration is 1.7% against the spec requirement of 1.0%. The
halfpower diameter of the IFOV is 1.9% below the size of Channel 19
against a 1.0% requirement. Both results are due to a non-uniform
transmittance across the width of the Channel 17 filter. (IFOV cross
section and registration plots for both Channel 17 and 19 are attached.)
W-48 5000 3/14/94 7.5.2 The half power IFOV size of Channel #9 when matched with the LW
H302 Reference Channel #8 exceeds the +5 % requirement. The half power
FOV sizes of Channels #13, #14, and #20 when matched with the SW
reference Channel #19 exceed the +1% requirement. Tables1 & 2
attached to waiver give the post vib test results.
W55-A 1287A 12/8/94 7.5.2 The half power IFOV size of Channel 9 when matched with the
H303 Longwave Reference Channel 8 exceeds the 5% requirement.
Channel 20 half power FOV size when matched with the Shortwave
Reference Channel 19 exceeds the 1% requirement. Table 1 contains
the post-vibration test data.
W56-A 1286A 12/8/94 7.5.2 Channel 13 centroid registration with respect to Channedl 19 is 1.12%. The
H303 requirement is 1%.
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W-58 1299 12/20/94 5.18.2.2 H303 The radiator window heaters in the radiant cooler are powered from the +28V Reg Bus, but their return
path is to the +28V Filter Wheel Pulse Bus return. In effect, this gives about 8KQ of isolation between
these two data buses whereas GSFC S480-28.2 requires 5MQ and 1S3267415 requires 100KQ minimum
(an apparent specification conflict). (See M. Braun memo and G. White/S. Gregg tel econference).

W-59 1325 07/12/95 6.1.13.5 H304 GSFC-S-480-28.2 para. 6.1.13.5 requires the contractor to prepare and furnish a materials and process

and H305 list for materials used. It will categorize all materias listed as metals, plastics, coatings, miscellaneous,

and etc., and adequately identify the item the government specification, process, cure cycle, type,
chemical composition and/or manufacturer. The listing shall also specify the application(s) of each
materia in the subsystem.
Request acceptance of nondisclosure of proprietary materials (steel aloys) and their corrosion
preventative coatings for use defined by SMI assembly drawing 101845 and proprietary fabrication
drawings 103408 stator lamination and 103932 rotor lamination which are based on extensive space
flight and qualification heritage on previous NASA programs for more than 28 years. Materias &
Process Lists which contain these proprietary items have been accepted by other prime contractors and
NASA.

N/A 1512 11/26/97 5.6.3.4 H302 The H302 instrument exceeds the 2% allowed ripple on the 28 VDC regulated bus performance ranges
from 4.5-5%

101 1569 07/17/98 7.3.1 H305 Field of View (FOV) size for Longwave channel 1 is below specification limits. All channels required to
be 0.69 +/-0.04 deg. Channel 1 is0.64 deg.

TDR 1521 02/11/00 3.1.3.2.6.1, Based oupon tests performed at the SC contractor’s facility, H303 failed to meet the 28 VDC ripple

K 1504, 3.1.35.5, reguirements: measured 9.2 ma compared to specification of plus or minus 6.2 ma.

TDR 3.1.34.6.3

K 1505,

TDR

K 1506

112 1639 06/17/99 Table The amount that the center frequency is out of spec isminimal and on the order of the
measurement/cal cul ation resolution.

130A 1818 10/30/01 3.1.3.2.6.1 H306 These emission levels are in family with al previous HIRS instruments, and similar waivers have been
submitted in the past (ref. Waivers 92A and 93).

N/A 1872 10/30/01 5.6.34 The 28 V DC ripple measured 15 ma compared to 6.2 ma specification.

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.




	Original signed					9/26/96
	Technical Memo (1552A)
	
	Table 6

	J 3 Command Connector



